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EDITORIAL 

T he difficulties which confront the teacher of anaes- 
thetics grow ever greater It is not simply that what 
has to be taught to the student in the way of practical 
admimsfration of anaesthetics is more compheated and much 
more diverse than it was m the days of simple methods 
No, his chief difficulty is to find opportumties for givmg 
practical mstruction m these compheated processes Not 
only this, but the teacher knows that the average student 
when he is quahfied and goes out mto practice ivill not have 
m all probabihty complicated and expensive apparatus with 
which to work Therefore, he ought to be made at least 
a safe and competent ancesthetist with the methods which 
wiU be at his disposal In these it is sbU more difficult for 
the teacher to be able to instruct him Such a large propor- 
tion of the operations on which the hospital anaesthetist is 
engaged are senous major operations that the surgeon is 
naturally not happy unless the anaesthetic is in the hands 
of the expert hunself A gastrectomy, a thyroidectomy, an 
excision of the rectum, these are not the occasions on which 
the anaesthetist cam let the callow student handle the anaes- 
thetic even under supervision Consequently the student is 
reduced merely to watchmg, and m a practical matter like 
the administration of an anaesthetic watching is little better 
than no teaching at all It is the actual management of 
the patient that is all important The anaesthetist m hospital 
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has to do his best for the patient and for the surgeon It 
IS unfortunate that so often this is ]ust what is of least use 
for the student so far as prepanng him for his own subse- 
quent practice is concerned The ideal condition would, of 
course, be that in all surgical practice, pnvate as well as 
hospital, the anaesthetic was handled only by an expert 
At present that is far from bemg an attainable ideal Many 
men in ordinary practice are of necessity obhged to give an 
occasional anesthetic It is tragic that there is so httle 
opportunity m their undergraduate years for really prepar- 
ing them for this ordeal It is true that the number of 
anesthetists employed in hospital, both visiting and resi- 
dent, has increased and is increasing Consequently there 
IS an mcrease m the number of expert men available all 
round This number is, however, not nearly large enough 
to cover any but a small part of the whole field, although 
it is large enough to make difficult the earning of a decent 
living m certain regions Indeed the remuneration of the 
specialist IS almost as difficult a problem at the present 
moment as is the adequate training of the student A way 
will have to be found to improve both of these functions 
We know that the Association of Anaesthetists is giving 
full attention to the former subject, that already they have 
had some success, and that there is good prospect of still 
further improvement being obtamed The trammg of 
students is not a matter with which they can so easily inter- 
fere It must be left to the teachers themselves to solve this 
problem, with the existence of which we know that they are 
fully aware 
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ANiESTHETIC TWITCHES 

By F Cartwright, MRCS, LRCP, DA** 

M any things conspire together to break the calm of 
the operating theatre, the patient may strain, he may 
vomit, he may try to climb off the table, while m the dental 
extraction room a morning of battle and murder may take 
the place of that silent and peaceful atmosphere which 
charactenzes the textbook descnphon of gas anaesthesia 
Besides these gross manifestations of the imperfections 
of anaesthesia or its administration, there are minor troubles 
which interfere with the surgeon's manipulations Some of 
these are common, some rare, some are important and 
some of no sigmficance at all The object of &is article is 
to draw attention to a few of these cunous phenomena 
First let us consider nitrous oxide jactitations Actually 
these are a sign of asphyxia and the gas only causes them 
in that it depnves the patient of oxygen The jactitation 
commences usually as a light tremor of the hands, arms, or 
legs, followed by twitchmgs of the facial muscles, spasm of 
the glottis and generahzed clonic convulsions Usually, 
but not always, the patient is deeply cyanosed and often the 
eyes are rotated outwards with the pupils fixed and dilated 
If oxygen or air be now admitted, the jactitation will 
quickly cease and the patient be none the worse Their 
importance lies solely in the fact that they are a sign that 
a dangerous degree of asphyxia is approaching, and it is in 
practice safe, in the straight gas used for extracting one or 
two teeth, to bnng the patient to the level of commencing 
jactitation It is understood that there are some practi- 
tioners so far gone in sin that they look upon jactitation as 
the cardmal sign of gas anaesthesia 

This form of twitch, though in not so marked a degree. 

By courtesy of Kmg's College Hospital Gazette 
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IS seen in any form of anaesthesia where the oxygen require- 
nient is not being fully met The usual signs are tightening 
of the muscles, spasm of the glottis and a light tremor 
Probably the wandering athetoid” movements of a limb 
or hand seen m gas oxygen anaesthesia are of the same 
nature The remedy is to look to the airway and supply 
more oxygen 

Next we have a senes of twitches of which ether clonus 
or ether tremor is an example 

This tremor is seen typically in robust young men, 
usually the "tough,” the athlete who has begun to run to 
seed and is now out of training, dnnkmg a little too much 
and smoking too many cigarettes Induchon is difficult 
with a wild excitement stage, and the patient commences to 
quieten down, but does not become settled He is sbll 
rigid, his breathing is stormy and irregular and there is 
usually some laryngeal spasm Presently Jusually when 
one has just heaved a sigh of relief and announced that the 
patent is ready to go into the theatre) a fine tremor of the 
limbs develops and may become so violent as to shake the 
whole trolley, but it remains a tremor pure and simple and 
does not develop into anything remotely resembling a con- 
vulsion If an attempt is now made to flex the arm, it will 
be found to be veiy resistant, and the clonus will be greatly 
increased by efforts to bend the limb This infuriating, but 
quite mnocuous, phenomenon occurs only in light anes- 
thesia and IS probably a prolongabon of the excitement 
stage The only treatment is to carry the pahent to a 
deeper level of anaesthesia, for which purpose it is fre- 
quently necessary to substitute the more powerful chloro- 
form for the relatively weak ether 

A similar tremor is somehraes seen during evipan anaes- 
thesia and dunng recovery from avertm There is, as yet, 
no satisfactory explanabon of this form of twitch, and it is 
harmless, but annoying One type of clonus, not of anaes- 
thetic ongin, must also be mentioned here It is a coame 
trembling of one limb seen especially in patients in the 
lithotomy position, and is caused by stretching of the 
muscles due to a faulty posture The remedy is ob^ous 
Finally we approach the milk in the coconut, the most 
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intriguing of all problems, the veiy vexed question of ether 
convulsions 

This rare but appallingly fatal condition is chaiacterized 
by twitching of the facial muscles occurring during deep 
and prolonged ethei anaestliesia , the twitclung rapidly 
spreads to the limbs and trunk unhl all the muscles are in- 
volved This generalized twitching quickly becomes so 
violent as to form a true clonic convulsion which may 
actually necessitate holding the patient down to the table 

At the same time tlie respiration is seriously embar- 
lassed by spasm of the vocal chords and by spasm of the 
mtercostal muscles, and it is probable that the diaphragm 
IS also involved The convulsions usually stop with dram- 
abc suddenness and in somewhat less than half the reported 
cases there is an uneventful recovery In the remaming 
cases (estimated at about 60 per cent) death occurs more or 
less suddenly from circulatory failure at times varying from 
a few minutes to a few hours after the cessation of the 
convulsions 

These convulsions occur in a very definite type of case 
The subject is usually young, suffenng from a disease caus- 
ing sepsis and high temperature, and having marked aceto- 
nuna Cases are more common in hot weather, in over- 
heated theatres, and with the patient m the Trendelenberg 
position Several of these factors are almost invariably 
present 

The following nine cases are either taken from the 
Hospital anaesthetic death book, 01 are cases occurring in 
my own experience or reported to me 

Case One 

J C Age 17 Operation for osteomyelitis of tibia 18/6/33 

Temp 104 Anesthetic Gas, oxygen and ether 

Induction commenced at 3 p m 

3 10 Trembling of limbs Ether discontinued and gas oxygen 
substituted Hypodermic injection of morphia gr % Trembhng 
ceased 

3 25 Trembling recommenced Injection repeated 

3 35 Generalized convulsions Intratracheal oxygen and CO, was 
given The respiratory rate was seven per minute 

3 45 An intravenous injection of morphia gr and glucose was 
given 
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4 10 Respiratory rate, 13 Rectal temp 109 
4 15 Sudden death 

There is no post-mortem report The inquest verdict was "Death 
due to operative shock, the auaesthebc bemg in no way to blame ” 

Case Two 

M Age 31 Operation for ruptured ectopic pregnancy 24I7I34 
Temp 5 Ansestfaetic Chloroform ether mixture to ether (Open ) 
The operation had been in progress about 30 minutes when the 
patient developed wild convulsions Ten c o of calcium gluconate 
(Sandoz) was injected mtravenously The convulsions ceased 
dramatically about a minute later and the patient made an un 
eventful recovery 

Case Three 

P Age 20 Operation for acute appendix 20/11/34 
Temp loi Anaesthetic Chloroform ether mixture to ether 
(Open ) 

Mild twitching of the facial muscles was followed bj tremor of 
the legs towards the end of the operation This quickly ceased with 
no other treatment than inhalation of C0„ 

A sample of blood was taken and the serum calcium found to 
be 10 6 ragm per 100 cc of blood 

Case Four 

ES Age 53 Panhysterectomy for infected carcinoma 26/12/35 
Temp 102 Ansesttetic Gas, oxygen and ether 
Induction commenced at 10 20 a m 

II 20 Breathing became shallow and gasping Colour and pulse 
were good Twitchmg of the facial muscles developed Coramine 
and mtratracheal oxygen and CO, was given 
11 55 Patient died suddenly 

This operation was performed in the Trendelenfaerg position The 
theatre temperature was over 80 throughout 

At postmortem the lungs were found to be engorged, and the 
brain to be engorged and oedematous 

The ether was analysed and found to be pure 

Case Five , 1 r 

DJ Age z, 11/12 Operation for acute double mastoid 6/3/30 

Temp loi 6 Anmsthetic Ethyl chlonde and gas oxygen ether 
Induction commenced at 6 40 p m 

7 15 Twitching of the legs and face developed The ether was 
turned off and the twitching disappeared 
7 25 The ether was turned on again 
7 40 Twitchmg of Tight hand developed 
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7 45 Marked convulsions of the whole body Coramine and 
intratracheal oxygen and CO^ were given The pulse failed, respira- 
tion became sighing, and at 
7 50 Death occurred 

At post-mortem there was found collapse of both lungs, right sided 
cardiac dilatation and marked congestion of the brain 


Case Stx 

J C Age 31 Penneal repair 18/3/36 

Temp ? Anaesthetic Gas oxygen and ether 

This case had had two previous uneventful anaesthetics 

Induction commenced at 2 15 p m 

3 45 Convulsions commenced A hypodermic injection of 
morphia gr was given The ether was turned off and oxygen and 
CO, given 

4 Morphia gr repeated and cormame given 

4 15 Coramine repeated The convulsions became weaker and 
the patient became pulseless 

4 35 Death occurred 

At post-mortem there was found slight congestion and collapse of 
the bases of both lungs, congestion of the cerebral vessels, haemor- 
rhage into the lateral ventricles and shght nght-sided cardiac dilata- 
tion 


Case Seven 

RS Ages Operation for osteomyelitis 2SI4I27 

Temp 104 Delirious Anaesthdtic Ethyl chlonde to ether 
(Open ) 

Fifteen mmutes after the operation commenced, twitchmg of the 
legs developed, leadmg to generahzed convulsions The ether was 
discontinued and gas oxygen substituted The convulsions ceased 
after about seven minutes and the child made an uneventful recovery 


Case Eight 

C W Middle aged Operation Hysterectomy 20/5/37 
Temp 97 Anaesthetic Gas oxygen and ether 
Half an hour after the operation commenced, the patient de- 
veloped typical ether convulsions A hypodermic injection of 
morphia gr % was given CO, wais admmistered, and the table 
raised from the Trendelenberg position The convulsions ceased ten 
mmutes later and the patient made an uneventful recovery 

On the evening of the operation the mouth temperature was 
found to be 100 It had fallen to normal by the next morning 
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Case Nine 

DW Age 40 Panhysterectomy for fibroids .26/5/37 

Temp 99 8 Anaesthetic Gas, oxygen and ether 

In addition to the usual atropine this patient received a prehmi 
nary hypodermic of morphia gr 

Induction commenced 2 10 p m 

3 20 Convulsions commenced in the face and spread all over the 
body m the course of a few seconds Morphia gr uas admims 
tered hypodermically, oxygen and CO, was given and the table uas 
raised from the Trendelenberg position 

3 45 Intramuscular coramme i 7 c c 

3 50 The convulsions ceased 

4 Intravenous calcium gluconate see 

4 40 Signs of circulatory failure 1 7 c c of coramme was given, 
and two minims of adrenalm into the heart Arfaficial respiration 
was commenced 

4 50 Death 

5 The rectal temperature was found to be 104 

At post-mortem there was found extreme congestion of the pial 
vessels, but no petechi® or haemorrhages into the brain The nght 
heart was dilated There was extensive basal collapse of the lungs 
with a few petechim There was marked congestion of the hver, 
spleen, kidneys, nail beds and lips 

One or two staking facts emerge when we consider these 
cases First we find feat out of a total of nme cases occur- 
nng over a penod of four years, two occurred in March 
1936, and no less than three m the month Apnl 28th to 
May 26fe, 1937 Secondly, we find feat no less than four 
of fee cases occurred m one theatre (gynascological) 

Five of fee cases had a temperature of loi or over, and, 
of fee reraainmg four, three were operated on in the Tren- 
delenberg position, while the fourth had an ansesthehc 
lasfang an hour and a half in the gynaecological theatre be- 
fore the convulsions developed 

Next we come to the matter of the temperatures after 
the convulsions had been in progress for some time Here 
we find that fee first case had fee extraordinary tempera- 
ture of 109, and possibly more, since that was the limit of 
the clinical thermometer employed The eighth case was 
found, in the evening of the operaton, to have a tempera- 
ture of 100, which had fallen to normal the next morning, 
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w'lule tlie ninth case was found, after death, to have a 
rectal temperatuie of 104 

Fina%, there is tlic rather interesting position of cases 
two and three Both tlicsc cases occurred in my own 
e\penencc, one in this hospital and one in another 7 he 
first, a woman witli an ectopic pregnancy and theicforc, 
presuraabty, with a lowered blood calcium, rccciNcd an in- 
jeebon of calcium gluconate witli (apparcnll}') dramatic 
effect From case three blood was taken immediately flic 
convulsions had ceased and the serum calcium was estim- 
ated, when the figure was found to be normal 

Let us see how tliese facts fit in with tlie theories which 
have been propounded to explain the cause of tins purzling 
disaster All tliese tlieories are pure conjecture, most of 
them based on casual obser\ation of one or two cases It 
must be remembered tliat tliese convulsions are rare and, 
when they do occur, Uie amesthebst's anxiety is such that 
he has httle stomach for even simple mvestigabons 

(i) Impimties in ihe Ancssthetic Agents 

The fact that we have one group of tw'o and one group 
of three cases m our list might lend support to this tlieory 
Again, the fact that ether w'as used in every case is a point 
m favour Agamst this theory is the fact that the ether m 
this hospital is bought in sufficient quanbties for a month’s 
supply, and all the other agents are also bought in bulk, so 
that one would expect rather more cases of convulsions 
So far analysis has failed to detect any impunty in sus- 
pected samples of the following ether, ethyl chloride, gas, 
oxygen and atropine There is also, against this theory, a 
reported case (Hudson) of an infant who developed a con- 
dition indisbnguishable from ether convulsions while being 
operated upon under local anaesthesia A rather mtrigumg 
suggestion has been made that the impurity has not been 
suspected and so not considered in the analysis, and is, m 
fact, a new impunty ansing from the modern mass produc- 
bon of ether which was started at about the same bme that 
ether convulsions were first described in 1926 
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(2) Abnormalities of the Blood Chemistry 

AcKtemia has been suggested as a cause The sup- 
porters of this theory suggest that the starvation and vomit- 
ing which accompany so many cases of high temperature 
causes a lowenng of the bicarbonate content of the blood 
producmg an acid$mia which is increased by breathing the 
CO3 laden air which is found under the mask even in so- 
called "open” ether 

In our senes we can find five cases of high temperature 
to support this theory, but httle else m its favour It is, 
however, a fact that the hpoid soluble anaesthetics tend to 
turn the normal patient temporarily mto a diabetic 

Alkalasmia has, rather unfortunately, been also sug- 
gested as the cause Over-breathmg washes out the CO, 
from the lungs and consequently from the blood This 
over-breathing may result from the stimulation of the ether 
vapour dunng light anaesthesia or stimulation of the res- 
piratory centre by a high external temperature It has 
been pointed out (Hoseason) that intubaton also tends to 
lower the COj content of the alveolar air, but this is an 
argument against this theory, as most reported cases of 
convulsions have not had intratracheal anassthesia An- 
other point against this theory is that the convulsions appear 
typically dunng deep anaesthesia, when the breathmg is 
depressed For the theory is the fact that cases are most 
frequent in hot, moist theatres and that alkalaemia probably 
lowers the ionized calcium in the blood and so tends to 
produce tetany which in some ways resembles ether con- 
vulsions 

Calcium deficiency is the latest theory to be advanced 
This supposes that the serum calcium, already depressed 
by sepsis, is shll further lowered by the factors mentioned 
under alkalaeraia It is pointed out that it is the ionized 
fraction of the blood calcium which is lowered and that 
many patients who show s}miptoms of tetany have a normal 
blood calcium This probably discounts any evidence 
which rmght have been expected from the blood calcium 
eshmation performed in case three In support of this 
theory, we have the dramatic result of an injection of cal- 
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cium gluconate m case two, but calcium was of no avail 
in case nme, and the only other reported case in which it 
has been used (King) also failed 

3 Idiosyncrasy 

Heat Stroke "Fibrillary twitchmgs of muscles and 
convulsions usually result," says Pnce's Textbook of Medi- 
cine when speaking of heat hyperp5a‘exia In Ross you 
will find the post-mortem appearances of sunstroke des- 
cnbed as follows "Extreme venous engorgement 
especially of the cerebrum The left ventncle is contracted 
and the nght dilated The lungs are congested The 

hver and kidneys show cloudy swellmg ” Cases four, five, 
SIX and nine show this appearance at pot-mortem and noth- 
ing else In support of this theory we have the pre-existmg 
high temperature in cases one, three, four, five and seven, 
also the fact that cases four, six, eight and nme occurred m 
the gynaecological theatre, which is notoriously the hottest 
and most humid theatre in the hospital In addition we 
have the fact that the Trendelenberg position was employed 
m cases two, four, eight and nme, a posture which would 
tend to increase the congestion of the brain, which is the 
cause of death m heat stroke 

Other factors in support of this theory are the use of 
mackintosh coverings and the preliminary hypodermic of 
atropine, both of which dimmish heat loss Further evi- 
dence IS also provided m cases one, eight and nme, m 
which there was a marked nse m temperature dunng or 
previous to the convulsions 

Unfortunately, there are several points agamst this very 
pretfy theory Firstly, the whole process is too quick it 
seems almost mconceivable that anybody could be killed 
by a body temperature of 105 (case mne, rectal temperature 
104) m the space of an hour It might be argued that the 
swift nse of temperature from normal to 105 might prove 
fatal, but that leaves us with the query. Why does the 
temperature rise feo suddenly? Secondly, it may ^ quite 
justifiably be argued that the convulsions themselves are 
sufficient to cause the nse m temperature, leavmg us no 
further than we were before Thmdly, it seems cunous 
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that the surgeon, wearing far more clothing, covered with a 
mackintosh apron and doing far more muscular work, does 
not succumb more frequently than the pahent 

Atropine idiosyncrasy has been put forward to account 
for these objections, and large doses of atropine do cause 
convulsions, but one would expect some sign of atropine 
overdose before starting the anaesthehc 

Tieatment 

It IS at once obvious -.that, with so many conflicting 
theones of causation, any attempt at rational treatment is 
out of the question Dramatic “cures" have been claimed 
for a variety of different methods, cures which have, in 
other cases, failed to produce any effect whatsoever It must 
be remembered in this connechon that, in a quite large 
proportion of cases, spontaneous and sudden cessahon of 
the convulsions occurs and the patient makes a complete 
recovery without any treatment at all 

The vanous methods of treatment may be divided into 
three classes — 

(1) Geneial No attempt is made, m this hne of treat- 
ment, to stop the convulsion The heart’s achon is sup- 
ported by the injechon of a shmulant such as coramine, 
the cyanosis is combated by inhalahon of oxygen with tlie 
addition of CO 2 to stimulate the depressed respiration, and 
an intratracheal catheter is usually passed to overcome the 
intermittent spasm of the vocal chords which causes ob- 
struction of the airway From the point of saving the life 
of the patient this is probably the most sahsfactory form of 
treatment at the present time 

(2) Tieatment of the cause It is obvious that any 
attempt to treat the cause must depend upon what one 
believes the cause to be 

Impurity of the ether would be combated by the ad- 
mmistrahon of CO- to cause over-breathing and so nd the 
body of as much ether as possible in the hope that the tOMC 
agent will be eliminated therewitli COj would also be 
admmistered by believers in the theory of alkatemia 

Acidaemia is combated by administration of glucose, of 
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insulin, or bettei of controlled doses of in<^ulin and gluco'^c 
This ticatment enjoyed great popularity a year or two ago 
(glucose w'as administered intra\ enovisl}' m ease one), but 
has now' gone out of fashion 

Hoseason advocates the use of calcium gluconate (lo 
c c of the 10 per cent solution), bchcMng the cause to bi 
calcium deficiency A point in favour of tins treatment i'' 
tliat calcium diminishes neuromuscular irritability and is 
therefore presumably ‘‘good for convulsions " 

Heat stroke would be treated by cold spongeing, ice to 
the head, rectal injections of ice water and \cncscction 
Good results have followed treatment of the congestion of 
the brain (which may or may not be due to heat stroke) bv 
raising the head of the table (this may have been successful 
in case eight) and by momentary compression of the carotid 
artenes (this failed m case nine) 

Atropine idisyncrasy might be treated by the injection 
of pilocarpine, tiiough I know of no case in which it has 
been tried 

(3) Symptoinahc Ueatmeni “\Vc know that the con- 
vulsions cause the temperature to rise, which causes in- 
creased congestion, which causes convulsions, which cause 
the temperature to nse We must break the vicious circle 
somewhere and, as we do not know the initial cause of tlic 
convulsions, let us break it by stopping the convulsions " 
Such might be the very reasonable argument put forward 
by a protagonist of the symptomatic treatment The intra- 
venous injection of morphia, of nembutal and of evipan 
sodium have been suggested to stop the convulsions The 
hypodermic injection of morphia used in cases one, six, 
eight and nme is probably of little use, since it takes nearly 
half an hour to act 

Evipan is the best drug to use, smee its action is short, 
but a very grave cnticism of this ^e of treatment, whatso- 
ever drug be used, is that it acts by depressing the neuro- 
muscular mechanism to such a degree that convulsions are 
impossible It is very questionable whether there is ever 
justificabon for the administration of a depressant drug to 
a patient who is not only deeply anKsthetized but also in 
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danger of death from respiratory and cardiac failure How- 
ever, there is at least one reported case (Chadwick) of re- 
covery following the exhibition of evipan The great point 
in favour of this treatment is that the convulsions are defi- 
nitely stopped, the surgeon can get on with the job and so, 
provided the patient can recover from the effects of the 
drug mjected, his chances of ultimate survival are greatly 
increased 

So much, then, for ether convulsions It is in some 
ways a stimulating subject, smce there are so many possi- 
bilities, and in other ways depressing, for, whatever treat- 
ment we employ, it appears that the patient will die in 
spite of all our efforts in some cases and in others will 
recover without a sign that our treatment has been of the 
least assistance to him 

In most cases where I have quoted from a writer, I have 
mentioned his name in the text, but I have also consulted, 
for the general pnnciples, the writings of Nosworthy, 
Langton Hewer, Samson Wright, and Bumdge I am 
indebted to those members of the anaesthetic staff of the 
hospital, both present and past, who have given me per 
mission to use their cases 
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TOXIC JAUNDICE FOLLOWING 
ADMINISTRATION OF PENTOTHAL 

By J M Vaizey, M D , M R C P 
Medical First Assistant, London Hospital 

T OXIC jaundice has long been recognised as a sequel to 
chloroform ansesthesia,” but the occurrence of this com- 
plication followmg intravenous anaesthesia with barbiturates 
does not seem to have been recorded This is no doubt 
partly due to the fact that these anaesthetics were only mtro- 
duced comparatively recently, but even more to the fact 
that the complication is much less frequently seen than with 
chloroform 

Toxic jaundice has very occasionally' been seen after 
repeated doses of phenobarbital (luminal) by the mouth, 
but recent reviews' “ of a large number of cases anaesthetized 
with evipan and pentothal do not mention this comphcahon, 
though they discuss other immediate dangers and disadvan- 
tages The following example of toxic jaundice following 
pentothal appears worthy therefore of record 

Case Report E W (41332/1937 L H ), aged 44 years, 
single A military hat tnmmer She was first admitted to 
the hospital m 1928 complainmg of dyspnoea, palpitations, 
and tingling pains in the calves and feet At that time a 
moderately severe anaemia (haemoglobin 55 per cent) of the 
hypochromic type was discovered She was treated with 
iron and improved 

In 1934 she was re-admitted for rectal bleedmg, and an 
operation for haemorrhoids and anal fissure was performed 
This was earned out under nitrous oxide and ether anaes- 
thesia after premedicahon wifii omnopon and scopolamme 
The patient made an umntemipted recovery though she was 
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still anemic (hemoglobin 62 per cent) on discharge from 
hospital 

Although there was no further visible rectal bleeding, her 
anemia persisted, and in 1936 she was again admitted with 
dyspnoea, palpitations, and severe anemia (hemoglobm 36 
per cent) She again improved on iron, but her blood did 
not become completely normal, and after her discharge from 
hospital the anemia again increased in spite of continuous 
treatment with iron 

It was decided, therefore, that she must still be bleeding 
from her hemorrhoids, and in August 1937 she was re- 
admitted for operation 

Physical condition She was a slight, sallow woman 
with marked pallor of the skin and mucous membranes The 
tongue was furred but showed no obvious glossitis, and the 
throat was clear No abnormal physical signs were detected 
m the heart, lungs, abdomen or nervous system, but on 
proctoscopy two small hemorrhoids were seen 

On August 25th she was operated upon and the two 
haemorrhoids were ligatured The patient received omnopon 
gr ^ and scopolamine gr 1/150 as premedicahon and 
0 6 gr of pentothal in a 10 per cent solution dunng the 
operation Nothing unusual was noted at the time of the 
operation 

The next day the patient complained of much nausea 
and retching, but did not vomit A cloud of albumin ap- 
peared m the unne for the first time, but otherwise there 
were no abnormal signs 

On the following day slight jaundice of the conjunchv/e 
was noticed, and this rapidly increased dunng the next 
week, being maximal ten days after the operation The 
liver became palpable and tender at this time and the unne 
was bile-stained, but the stools were never pale She was 
treated on a high carbohydrate diet with 10 c c of calcium 
gluconate intramuscularly on four occasions, and also with 
calcium lactate by the mouth, and made a complete 
recovery 
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On admission On discharge 
(i6Aug 1937) (26 Sept 1937) 


Blood-count (red blood-coipuscles) 

3,300,000 

4,400,000 

Hffimoglobm 

560% 

730 % 

Colour mdex 

85 

88 

Polymorphonuclear leucocytes 

615 % 

63 0 % 

,, lymphoc3d:es 

26 0 % 

22 5 % 

Large hyalme cells 

1x5% 

170% 

Eosinophil cells 

05 % 

15% 

Basophil cells 

05 % 

— 


The red cells were seen to be large and pale in all the 
stained films The total white cells were not counted on 
either of these two occasions, but on September 8th they 
numbered 12,000 

Van den Bergh reaction Immediate direct reaction, 
positive, bilirubm, 4 0 mg in 100 c c on August 30th, 

1937 

Lsevulose tolerance test Fasting blood-sugar, 0 08 gm 
per cent, 45 gm tevulose then given, 45 minutes later 
blood-sugar, 0 118 gm per cent, two hours later blood- 
sugar, o 08 gm per cent 

Radiograph of gall bladder showed no evidence of gall- 
stones 

Here, therefore, is a patent 44 years of age with anaemia 
and haemorrhoids who developed toxic jaundice following 
anaesthesia with pentothal Though it is possible that this 
was simply a coincident “catarrhal jaundice," her age, the 
time at which it appeared, and the coincident albuminuna, 
make it more likely that the anaesthetic was responsible for 
the jaundice 

ft 

Discussion Pentothal sodium (sodium ethyl i methyl 
thiobarbiturate) has been used extensively m the United 
States' and more recently here' also, as an intravenous 
anaesthetic, and yet toxic jaundice has not apparently been 
recorded Whether this particular compound which con- 
tains sulphur will prove more toxic to the hver than other 
barbiturates remams to be seen, but expenmental work with 
other barbiturates has shown that their effect on the dog’s 
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Iwer in therapeutic doses is negligible,^- ‘ and this remains 
tru6 even if the hver has been previously damaged ^ 
Pentothal sodium and other intravenous barbiturate 
anmsthebcs are generally regarded as unsuitable m cases of 
liver damage/ presumably because of the more markedly 
depressant effect on blood-pressure which they produce in 
such cases owing to slow detoxication " 

In the present instance there was, however, no clinical 
evidence to suggest liver damage before the operation took 
place, but there were two factors present which are gener- 
ally considered to contribute to its production by anas- 
thebcs These were anoxaemia and pre-operative morphine, 
both of which* increase the nsk of damage to the liver 
after ether, nitrous oxide or ethylene anaesthesia 

In the present case, anoxaemia was inevitable as the 
patient had anaemia, and morphine was given both by the 
mouth to ensure conshpaton and by mjecbon as omnopon 
before the operation How far these were important as con- 
tnbutory factors it is impossible to say, but certainly other 
equally anaemic patients have received similar premedica- 
tion and then pentothal ivithout becoming jaundiced, so they 
caimot be paramount 

It IS remarkable, too, that this patient showed none of the 
more usual symptoms of intoxication by barbiturates, such 
as mental confusion or cutaneous eruptions, and no hemo- 
lysis of red blood-corpuscles was seen 

Swmnary A case of toxic jaundice following pentothal 
anesthesia is desenbed and the condition is briefly discussed 
In conclusion, I wish to thank Dr R A Rowlands for 
permission to publish this case. Dr P N Panton for the 
laboratory reports, and Mr N A Gillespie for much valu- 
able advice and cnbcism 
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SOME OBSERVATIONS ON PENTOTHAL 
SODIUM 

By C P Dixon, M B , B S (Lond ) 

I N observing the effects of anassthetics, the ideal conditions 
are those in which one has a standardised operation, one 
that would be sufficiently painful to the patient to gauge 
the depth of anaesthesia In such an operation as in skin 
grafting a radical mastoid cavity one has these conditions 
The patients are all moderately healthy adults, and the 
cutting of the Tiersch graft provides a standard shmulaton 
which IS a suitable gauge of the patient’s insensibihty 
For this purpose twenty- patients had evipan sodium 
given mtravenously, with omnopon gr ), and scopolamine 
gr 1/150 as premedicaton, given 30 minutes previously 
Eighteen patients had pentothal sodium, with the same 
premedicahon 

In observing the induchon stage one saw that all 
patients hvmg pentothal sodium seemed to show a more 
sudden change in respiration In two cases there was a short 
period of apnoea with slight blueness, but both breathed 
sabsfactonly without our resorting to arhficial respirahon 
In one patient having evipan, an asthmahc, respirahon 
ceased, the patent went blue, an intratracheal tube was 
passed and oxygen was given through the rest of the 
operation 

In the evipan cases there was some movement of the 
legs and contrachon of the quadnceps muscle as the graft 
was being cut In only one of the eighteen havmg pen- 
tothal sodium was there any quadnceps contraction In 
both senes of cases the pahents were sufficiently deep for 
the insertion of the graft, the average durafaon of operahon 
being about twenty minutes 

In observmg the after-effects, the pahents who had had 
evipan somehmes came round rather boisterous and un- 
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controllable The patents having pentothal tended to pass 
mto a deep sleep and wake up after a few hours as if wak- 
ing from natural sleep It is difficult to draw conclusions 
from this type of observaton as the personal idiosyncrasy 
of the patent botli to tlie anaestlietc and to the premedica- 
ton must be taken into account, but the impression was 
gamed that the post-operatve effects of pentothal sodium 
are the better 

Reviewing the relatve ments, pentothal sodium is an 
anaesthetc which, from the observaton of tliese cases, has 
no greater nsk than evipan, and gives a greater degree of 
anaesthesia as shown by enablmg a Tiersch graft to be cut 
without stmulatng the quadriceps, and has possibly slightly 
better after-effects 

One unpleasant but apparentiy not senous disadvantage 
IS that it appears to be an imtaton to the subcutaneous 
tissues, and if being given subcutaneously, there is a painful 
reaction m the subcutaneous tissues Two cases were seen 
m which the drug was given subcutaneously and the arms 
treated with fomentations afterwards 

When seen about a week after the injection, both patients 
complamed of tmglmg down the antenor surface of the fore- 
arm, and of a painful lump m the ante-cubital fossa On 
exammation we found that there was a hard tender nodule, 
apparently fibrous, in the subcutaneous tissue at the site of 
the mjechon They complamed of tinglmg of the arm be- 
tween the elbow and the wnst, and were found to have very 
considerable loss of sensation over a narrow stnp of skm 
about two mches ivide from the elbow to the wnst jomt, 
presumably due to mvolvement of the volar branch of the 
antenor cutaneous nerve of the forearm In one case, after 
three months the nodule was still palpable, but not pamful, 
and there was no hypoaesthesia 
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EVIPAN SODIUM IN DENTAL SURGERY. 

By John Bunyan, L D S 

T he wnter has used this aneesthefac for various dental 
operations constantly for over four years The follow- 
ing points are stressed on its use — 

(i) It IS inadvisable to use evipan m the surgery owing 
to the uncertain time needed for recovery 

(2) There is rarely need for any pre-ansesthehc, but one 
tablet of evipan given the night before and also one hour 
before helps with the very nervous patient Three bronude 
tabloids gr 15, are also of use 

(3) The arm should be immobilised in a simple straight 
splint This precludes the possibihty of the arm moving 
and causing the needle to jump out or through the vein 
Such details as the size of the needle and the type of synnge 
are of importance 

(4) A mouth prop must be mserted before the injection 
is started, as the masseter is rarely relaxed 

(5) The eyes should be covered as hght acts as a stimulus 
and Hortens the penod of anaesthesia 

(6) Owmg to the cough reflex being returned dunng 
evipan anaesfliesia, it is not -possible completely to pack off 
the throat, but a taped sponge held by the site of the opera- 
tion and one at the back of the tongue are quite effective in 
preventing the swallowmg of blood 

(7} After the operation the patient is immediately put 
back to bed on his side wth the knees up, and allowed to 
sleep on without any disturbance 

(8) In over 2,000 cases there have been no cases needing 
a cardiac stimulant and in only one case has CO3 been used 
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The bulk of the writer’s work is performed m the 
country, where the services of the skilled anssthehst are 
not available The only alternative to evipan is chloroform 
and ether , with all their attendant nsks and disadvantages 
Evipan brmgs the advantages of a first-class anaesthetic 
withm the reach of the general and dental pracfafaoner 
without the expense and inconvenience of complicated 
apparatus The advantages claimed m usmg evipan are — 

(1) Its use obviates psychic trauma to the pahent 

(2) The induchon is pleasant and rapid 

(3) Durmg the operafaon the pahent is quiet The 
surgeon is not hampered by the ansesthehst, and owing to 
the length of anaesthesia obtained, is able to take his fame 

(4) The degree of haemostasis is better than with any 
other anaesthetic 

(5) Post-operative sickness is rare 

(6) In the wnter's expenence there has been no case of 
pulmonary comphcations 

(7) Recovery is complete withm four hours 

In order to make confanuous mjection of evipan a more 
certam procedure, the author has designed and used the fol- 
io wmg apparatus, known as the evipanometer The pnn- 
ciple IS simple, in that pressure from fte electrolysis of water 
in a small chamber is apphed to the piston and can be varied 
immediately at will 

The apparatus may be mounted on the arm or on a table 
alongside the pahent It has given anaesthesia up to 2^ 
hours usmg 22 c c of evipan solution 

In the past there have been many arguments against the 
use of evipan Firstly, that it was not controllable Whilst 
it is true that once the solution is in the vein it cannot be 
taken away again, we have found no cause to necessita e 
its removal After all, once chloroform or ether has caused 
respiratory, or particularly, cardiac embarrassment, the 
amount breathed m by the patient cannot be eliminated 
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It has been suggested tliat cvipan is responsible for cases 
of agranulocytosis, as far as we can tell none of the 2,000 
cases has shown an}' signs of anaimia. 

To sum up, m tlie author’s opinion, cvipan sodium is the 
ideal dental ansestlietic, owng to its simplicity, pleasantness 
and safety 
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CHIN RETRACTION A NEW SIGN IN 
ANAESTHESIA 

By J U Human, MRCS,L.RCP,LDS 

AncBsthetist to St Mary’s Hospital, Platstow, and to the 
Metropolitan Ear, Nose and Throat Hospital 

T he value of a sign m anaesthesia depends upon its 
rehability, the ease with which it can be noticed, and 
the constancy of its occurrence 

In chin retracbon we have a sign which is the easiest of 
all the signs to observe and which, since I first discovered 
the level at which it occurs about i8 months ago, has ap- 
peared in over 50 per cent of the 600 cases which I have 
anassthefased to this depth smce then 

Chin retraction has, of course, been noticed by most 
anaesthetists and I believe some call the phenomenon 
“tracheal tug," but no importance has been attached to it 
except to regard it as an accompaniment of good third-stage 
anaesthesia 

To the best of my knowledge the level at which this sign 
occurs has never before been descnbed I cannot find any 
reference to it m the literature on anaesthetics 

The sign consists of a downward movement of the laiyn\ 
and chin with each inspirafaon, but as the thyroid cartilage 
cannot be seen in many patients, I prefer to call it chin 
retraction, as this movement is more easily seen In cases 
where the chin does not actully move, the tightening ot 
the chin depressor muscles can always be either seen or 
felt jUst below the chin by the anaesthetist's fingers Usually 
the chin moves visibly 

In the accompanying diagram it will be seen that the 
third stage of anaesthesia is divided into four planes In 
the first plane the pupil is small, the comeal reflev is still 
present, and the eyeball is active At the bottom of the 
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first 'plane eyeball activity ceases, tlie corneal rcflc\ dis- 
appears, and the pupil now begins to dilate It is here 
that chin retracbon begins, and as the anajsthchst always 
holds the mask witli one or two fingers under the chin, he 
can feel the rhythmical tightening of the muscles under his 
fingers It enables one to place the degree of anrcstliesia 
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here without lookmg at the pabent at all This sign remains 
acbve and obvious throughout the further deepenmg of 
ansesthesia, and m ascendmg anaesthesia it stops abruptly 
at the upper level of the second plane The comeal refle\ 
m ascendmg anaesthesia is unreliable and generally does not 
return until the upper border of the first plane is reached 
The contracbon of the pupil when anaesthesia nses bask mto 
the first plane is very constant, but it is always only a rela- 
bve sign The respirabon tells one nothmg when one is 
trymg to distmguish between first and second plane anaes- 
thesia 

It seems that the m,ost reasonable explanafaon of the 
mechanism of the chm retraction w'ould be that the muscles 
which by theh tone hold the larynx in posibon, relax at 
the bottom of the first plane so that with each downw'ard 
movement of the diaphragm the lungs are drawn down- 
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W H Scnven (Captain RAMC), LRCP, MRCS, Cambndge 
and King’s College 

E W O Skinner, LRCP, MRCS, St Mary’s Hospital 
G C Steel, LRCP, MRCS, Kent and Canterbury and Middlesex 
O Walker, MB, Ch B (Liver ), St George’s Hospital and RAM 
College 

We think it may interest many of our readers to see the 
questions which were set for the wntten part of the examina- 
tion on this occasion They were as follows — 

(i') Write an account of the methods by which ether has 
been given m the past, and state how it is used at present 

(2) Give a detailed descnphon, with a diagram, of the 
openmg of the laiynx as seen through the laryngoscope when 
used for endotracheal work What structures may be dam- 
aged when the laryngoscope is used, and how can such 
trauma be guarded against ? 

{3) Descnbe the action of cyclopropane, and state how 
it is usually admmistered 

(4) You are asked to anaesthetize a baby for an operation 
to reheve pyloric stenosis State what anaesthetics may be 
used and descnbe how they should be given Indicate your 
choice 

(5) How would you give a local anaesthefac for a tracheo- 
tomy ? What changes may be observed in the respirahon 
after a tracheotomy ^ Give reasons for such changes 
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held on lso\otnb'r ".(''li, ;>> ^ ' 

Medical Sociely of London, I iri ‘ 

officers were elected for the in'- u. ’ \f ■> ? 

BloinMd, Vice-president, Dr ( H H ■' 

Dr Z Mennell, Scerttare. Dr 1! V. 

Members of Council, m place of t'u *( i 
Professor R R Macinto-h, Dr t V. 

Nosuorthy, and Dr V E Vi---*!! 

After grateful reference had Iv < n s t,. 
members of Council, Uic President to' r ; > , * , 
tamed by the Association m tlv yv \ e 
deaths of Dr H P PairhcandDr.il 
The Council’s report for the \car ‘ho.* <4 
was bemg given to tlie conditions of v.orl {>,•' ' . 

when employed mconnccUon with opt r;<t«,n o . . 

the paying wards of hospitals to which ih- ’ an (• , - 
attached A sub-coramittee to deal with tin- •< •. 
been set up and had reported to the Contitil’ ’i,' 
ance mffi this a statement had been drawn un vLh , 
available on request for any amesffietist Pmffi',1 ' 

Sion had taken place on the whole question of an / i ‘ , ' 
remuneration in pnvate practice, and m cnnol ‘ 
resolubons passed at the general mcctinrr Tn ^ 
of the Association were to confer with^ih 
Group of the Bnbsh Medical Associahon 
nofaced that without instigation from the 
informed arbcle had appeared m ffie genmf P 
views much m accordance with those of ffin 
The new regulafaons of the Central MidwivS P. 
struebon m obstetnc anesthesia had been 
Councl Ounng the year k „„ CbS 


f fi 
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elected, and Lord NuflSeld and Dr R M Waters, of 
Wisconsin, USA, had been elected honorary members 

The Treasurer’s report was then read and showed the 
finances of the Association to be m a thoroughly satisfac- 
tory state The Ireasurer was thanked for his care and for 
the great help which he provided to the secretanal work of 
the Associaton 

We understand that smce the general meetmg representa- 
faves of the Associahon have been invited to and have 
attended a session of the Consultants Group of the Bnhsh 
Medical Associahon After a statement of their views by 
the delegahon a long discussion took place, and a resoluhon 
was eventually passed by the members of the Group present 
This resoluhon was fully m accordance with the desires of 
the Assoaahon’s delegates, who expressed their grafatude 
It is hoped and believed that future achon based on the 
resoluhon will be equally sahsfying 



73 


CORRESPONDENCE 

To the Editor of the Bniish Journal of Aiicesthcsta 

Secondary Saturation 

Westminster Hospital, 

October 20th, 1937 

Dear Sir,— Dr Harris’s article m the July number of fhc 
British Journal of Ancesthesta is unfortunate in that the 
account of Secondary Saturation selected for discussion is 
that of a enhe, and is one that does not in any sense repre- 
sent the aim and object of its supporters 

According to McKesson,*’* the brain cell denves its 
oxygen from a liquid where the dissolved mtrogen amounts, 
roughly, to i 7 vols per cent and the oxygen to 0 24 vols 
per cent An average of 18 84 vols per cent of mtrous 
oxide was found to produce anaesthesia m man® * and about 
25 vols per cent in dogs,® ® where it is more constantly ac- 
compamed by cyanosis The rabo of 7 molecules of nitrogen 
to I of oxygen is compatible with normal physiology, but 
when 100 molecules of mtrous oxide are present to l of 
oxygen, anaesthesia results This may be due to the dilu- 
tion or dispersion of the oxygen molecules, so that certam 
cells are unable to find enough oxygen with which to main- 
tain metabohsm or chemical activity up to the usual rate * ® 
Without accepting the view of gas anaesthesia given 
above, it is clear that the presence of any mtrogen m the 
alveolar air wdl dimmish the amount of nitrous oxide that 
can be given in a mixture contaming enough oxygen 
Nitrogen will be present m some degree m alveolar air until 
it has been entirely displaced from the body The view of 
McKesson and others* = ®- Ms liiat mtrous oxide, bemg more 
soluble than oxygen m the tissue flmds, will the more 
rapidly displace mtrogen This is probably a fallacy The 
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only factor determining the rate of eliminaton of nitrogen, 
apart from the blood flow, is the gradient from the tissues 
to the alveolar air Provided there is no rebreathing of 
expired nitrogen, it will be eliminated equally rapidly what- 
ever mert gas is administered, whether nitrous oxide, 
oxygen, hydrogen, or any other The only way to accelerate 
elimmation m practice is to mcrease the pulmonaiy ventila- 
tion According to Mcleod,® complete desaturation will take 
about two hours, though the first half iviU be removed in 
about 25 raumtes, mainly from the more vascular tissues 

In pracbce it is found that mtrous oxide anaesthesia 
deepens a httle after some time, but any more rapid deepen- 
ing produced by the McKesson technique must be due to 
some other factor, which may well be as in the passage 
quoted by Dr Hams 

Saturation with nitrous oxide, too, will take place not a 
great deal more rapidly from a 100 per cent than from an 
80 per cent mixture, and complete equihbnum wiU not be 
reached within the average duration of a nitrous oxide 
anmsthesia 

It is unlikely that anyone would deliberately injure the 
patient by suboxygenation in order thereby to increase his 
susceptibility to anaesthetics A low percentage of oxygen 
is used only to allow of a high percentage of nitrous oxide 
Those who permit a certam degree of cyanosis may be 
wrong, but they do so beheving that no injury results 
While climcal observation seems to pomt to a higher vomit- 
mg rate in patients who have been cyanosed, m a great 
many cases, especially after short administrations, ivherc 
slight cyanosis has been allowed in the presence of a free 
airway, there is no detectable injury 

Yours, etc , 

Geofkrey Organe 
(mb , da) 


REFERE^CES 

1 McKesson, E I Proc Roy Soc Med , 15th Joh , 

2 McKesson, E I Bnt Med Journ . p 1113. rr* December 1920 

3 Raginsky, B B . and \V Bourne Canad Med Assoc Journ , 

1934, xxx, 518-522 



77 


i ' T, 

B B , - ' , 

xiu, 151-155 

5 Kidouit, '*>5 Ccrf* 1 1 - < , 

6 Gteenc, C W ,tlcl V jat 1 ,> 

7 MtMcttan.r 11 !<t ''<1 j 1 1 

8 Mcleod ' Ph\'o' r\ - >' 

1935. P ^^5 


'\NKLC.i5U Vx \ < 


To fee Editor 

Dear Sir,— I read wife m'fe , 

concern, fee letter wntten % Vst,‘< ( . ‘ 
the above subject in the OctoVi i.v, b* . , 
Journal of Aiiffislliesja 1 , m nis \ . 

certain points which appear not fe b 
answer fee cnhcisms 

(i) The figures feat were given ol W., 
of labour pains refer to esttinabons ti < 
palpation, and fee pabenVs sensation \ v.-. ’ . ' 
hon bus been made, and a good number . * 
60 seconds and over, both in fee first and ?« , t 
labour These pains were bmed by pa\^,,v,o ! 
hon, and fee period of uneasiness vfeKb 
follows was not mcluded 


feieb 

UVVi3 

(2I This period of uneasmess must be co\a, \ ^ 
method of rehef in order to sahsiy fee require, 
patient There is no irrelevance about feis ‘ ' 


LV./XAk — 

(^1 The irregular, prolonged, or tapifey t,, 
oains of fee late second stage conshtutc one ' , 

tons for which fee gas and air analgesic me£t’ 
primarily provided In fee hands of midwwes nml? ^ 
STlSd by te Central Midwim Be„j, 
opinion, under such crcumstoces, no stronger a;’" b, 
agent is necessary or advisable 

(4I I have not found, in my experience, feat tW 
torns induced by fee inhalation of two or three deep^J> 
of pure gas continue for some 70 or 80 seconds ^ 
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Since reading Professor Chassar Moir’s letter I have 
obtained one of his apparatus, and earned out invesbgation 
with it, which can be desenbed under two headings 

(а) 'The effect of expenments conducted on myself, and also 
on Dr R Penn Harbord, Demonstrator m Anesthesia, 
University of Liveipool His report, which agrees with 
what I found, follows "Two or three breaths of pure gas 
produced the first sign of analgesia in i6 seconds This 
was five to eight seconds quicker than the standard gas and 
air machine In 30 seconds the analgesic effect was the 
most intense, it then declined gradually for 15 seconds and 
became pracbcally absent in 60 seconds At 30 seconds 
the gas and air machine produced a state of analgesia as 
intense as the pure gas machine, but from this time onwards 
the intensity increased ” 

(б) The effect upon patients in the Liverpool Maternity 
Hospital This was obsen'ed 'both my myself, by Dr 
Harbord, and by the Labour Ward Sister We all agree 
that (1) There was a vanable amount of relief when the 
pains were not long in duration nor severe in character, 
and this relief was more quickly obtained than wth the gas 
and air apparatus (2) In many cases the analgesic effect 
of the gas wore off before the pain was over, and the patient 
complamed towards the end of the pain in consequence 
This did not occur with the gas and air apparatus (3) In 
a number of cases there was some cyanosis after mhalahon, 
which soon disappeared (4) There was no relief whatever 
from the inhalation of bvo or three deep breaths of pure 
gas in some cases 

It is of mterest to record that Dr Hilda Garry has had 
an opportunity of using the Chassar Moir apparatus per- 
sonally, and makes the following statement "Two or three 
breaths of pure gas inhaled from the machine produced the 
symptoms of analgesia more rapidly than the gas and air 
apparatus, but the effect was not sustained long enough to 
relieve a pam of any intensity The relief obtained from 
gas and air, both in the first and second stage, was far 
greater " 

Finally, upon the evidence at my disposal, I must dis- 
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sent from tlie statement that tire results given by the pure 
gas method of analgesia is any improvement on that ob- 
tamed with the nitrous oxide and air mixture Attention 
must be drawn, however, to the right technique to be 
employed for the latter, and I cannot do better than quote 
the following from a paper, published in the Bnitsh Medical 
Journal on September iith, 1937 “In order tliat tlie full 
effect be appreciated it is important that the mask be ap- 
phed to the face on the slightest indication of a pain, viz , 
before it has become estabhshed The pabent should be 
instructed to mhale and exhale normally, and to increase 
the depth and frequency of the breatlimg in proportion to 
what she can feel ” 

A pabent who realises tliat a pain is going to be a 
severe one can inhale a gas and air mixture just as quickly 
and as deeply as she can fill her lungs with two or tlirec 
deep breaths of pure gas At most the effect obtained with 
the former is only delayed by five to eight seconds, after 
which the mtensity of the relief is as good as the latter, 
and IS increasing It can then be enjoyed as long as it is 
required, and is apphcable to the stage of labour for which 
Professor Chassar Moir — ^by his own argument — denies the 
use of his apparatus 

I remam, sir. 

Yours faithfully, 

R J Minnitt 


Uniformity in Apparatus 

3A Ravenscourt Square, 

London, W 6 

To the Editor 

Dear Sir, For some years past we have become accus- 
tomed to an almost universal arrangement of rubber tubing 
on our ansesthebc tables and machines Black tubing has 
been used for nitrous oxide, red for oxygen, and green for 
carbon dioxide In the last year or so cyclopropane has 
been added to our battery of gases, and, more recently, 
white rubber tubing has appeared These two newcomers 
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have been wedded and, at first sight, the partnership seems 
to be suitable 

However, I have recently observed white rubber tubing 
applied to oxygen cyhnders and, on questioning the 
arrangement, was told that as the gas manufacturers use 
a white label or a splash of white paint to distinguish 
oxygen cyhnders, it is reasonable to use white tubing for 
the oxygen supply The argument is presumably by analogy 
from the green pamt and tubing of carbon dioxide cylmders 
Now there has been more than one fatahty m the past from 
the unwitting use of carbon dioxide instead of oxygen, and 
this confusion about cyclopropane conduction appears to offer 
further sources of error It is obvious that no one should 
deliver to a patient a gas of any kind unhl he is quite certain 
what it IS Yet m hospital practice mistakes of this kind 
have been made by the relatively mexpenenced and pre- 
sumably will continue to be made Therefore, sir, would it 
not be advisable for some authontahve body to make a rul- 
mg on this subject and to communicate its views to hospital 
authorities with a request that they should fall into line 

I am, sir. 

Yours truly, 

G Edwards 
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ABSTRACTS 

"Advances t» antssthcsia ” E B TudhV in htiV Orhati’: 

Med and Surg Journ , September 1937, pp I 4 ^> 7 
The author mentions tuo gases not often alluded to in 
articles on anaesthebes Tnchloretliylenc, trctliylcne, is, he 
says, a volable non-inflammable and non-cxplosivc agent 
Comparabvely small amounts produce anasthcsia and there 
IS danger, if mduebon is hurried, of respirator}' embarrass- 
ment Relaxafaon is not so pronounced as that of ctlier, but 
recovery is more rapid Used from a sponge or handker- 
chief in doses of 20 to 30 drops trethylcnc is useful for allay- 
ing the pain of be douloureuv and of coronary disease 
Hehum is the other gas alluded to This is said to be help- 
ful m maintammg anaesthesia m cases of h3'perth3'roidism 
m which there is retrotracheal enlargement of the thyroid 
gland, or pressure on the trachea which restnets the size of 
its lumen 

"Toxic effects of carbon dioxide ’’ R M Waters m Neiv 
Orleans Med and Swg Journ , October 3rd, p 220 
The author, after giving an illustrative case m which death 
was attributed to carbon dioxide, discusses the effects of the 
gas on normal subjects Ten per cent appears to be the 
maximum strength that can be mhaled for more than ten 
mmutes without loss of consciousness Above 12 per cent 
there is sudden decrease in respiratory sbmulabon Much 
mdividual vanation is found in both subjecbve and objec- 
bve effects, alarming symptoms appeanng in one individual 
from a concentrabon tolerated by others Excess carbon 
dioxide mhaled by normal individuals causes hyperpnoea, 
progressive increase in systolic blood-pressure, and other 
alarming signs and symptoms until concentrabons above 
10 per cent are reached when unconsciousness uniformly 
occurs Depression of both respirabon and circulabon 
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eventually supervenes as the tension is increased Inhala- 
tions of vanable concentrations have often been followed 
by convulsive mamfestabons In all expenments there has 
been extreme vanabihty in the reachons found in different 
normal individuals, both ammals and men This raises the 
quesbon as to whether diseased states may not have a defi- 
nite influence on the sensibvity to toxic effects of carbon 
dioxide There is mdeed evidence that diseased states may 
modify sbll further individual vanability Persons toxic 
from acute injecbons and from dietary deficiency are often 
bypersensibve Extremely hot weather, starvahon, and 
dehydrabon seem to lead to greater suscepfability The 
physical signs to be recognised as showing excess of CO, 
are either muscular acbvity, generally starting with twitches 
of the face, or signs simulabng collapse, low blood-pressure, 
rapid pulse, pallor, and quick, gaspmg breathing Treat- 
ment consists in mamtainmg a free airway and giving pure 
oxygen 

'‘AncBsthetics from a hospital superintendent’s point of 
view ” A J Hugo in South African Med Journ , 
August 28th, 1937, p 563 

The autiior contributes to a symposium on anssthehcs 
His recommendafaons are worth quoting (i) That the 
anassthebst be a highly trained man in his subject (2) Thai 
he be a capable physician (3) That he be one w'ho gives 
full co-operabon to and works in consultabon wath surgeon, 
physician, pathologist, hospital supenntendent and nursing 
staff He must work in sympathy with fellow prachboners 
whose pabents come under his care (4) That no patent be 
submitted to operation unbl the anaesthetist has carefully 
studied the pafaent’s physical condibon in consultabon with 
surgeon, physician, pathologist and chemist (5) That our 
universifaes and teaching hospitals give more care to me 
teachmg of anaesthebcs, so that men w’ho qualify will be fully 
competent to give an anaesthebc safely, and so that hospital 
supermtendents will not find that evcty bme a now house 
surgeon is appointed the resident medical officer s scrwcc 
has to be re-organised in order that the new house-man maj 
stand by and learn (6) That general practitioners receive 
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facilities for post-graduate ansesthetic courses (7) That the 
ansesthetist avail himself of post-graduate special anicsthctic 
teaching and also keep in close toucli with recent advances 
in medicme 

“Continuous nitrous o\ide~oxygen-atr analgesia in ob~ 
sieincs " R C SwoRD in Anitsflics and Analgcsc , 
October 1937. p 249 + 

The btle of this article is a little misleading, for the author s 
routme treatment of the patient at confinement is to give 
three to nine grams of nembutal after labour has started and 
wi thin the next hour or so 100 to 150 gr scopolamine The 
nitrous oxide admimstrahons are not started bll the first 
stage IS over They are earned out by the use of a masV 
which is illustrated in the article and which has a chimney- 
piece with perforabons that can in certain posifaons permit 
air entry The mask is strapped to the face and administra- 
tion begins with the admission of 1,000 c c nitrous ovide 
and 200 c c oxygen The author claims to have kept up 
analgesia for about 41 minutes to one and a half hours on 
an average, and that in about three-quarters of his patents 
actual expulsion of the foetus was happily performed without 
any descent into true anaesthesia The anaesthetc was dis- 
contnued before the placenta was expelled It is claimed 
for the method that it allows the mother to take the fullest 
advantage of every contracton after complete cervical dik- 
tat on and that no object enable results have followed, either 
to mother or to child 


Local ancBSthssta with supplementary tnf/ravenous nar- 
cosis ’’ P Feldweg in Schmerz, Narkose Ancesthesia, 
October 1937, p 107 

The author maintains that the greatest safeguard against 
thrombosis embohsm and pulmonary troubles after laparo- 
tomy IS the avoidance of general anaesthesia by mhalaton 
He gives statstes of 661 laparotomies m support of his 
view His method is premedicaton half an hour before 
operaton, then, a quarter of an hour before, careful mfiltra- 
ton of the line of the incision throughout its depth with 
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novocain suprarenin solution, and finally just before or after 
the pentoneum is opened an intravenous injection of evipan 
In operations on women he generally finds that 2 c c are 
enough The rapid awakening by the hme the abdomen is 
closed IS a great advantage over the conditions left by a long 
inhalation 


“Rectal 'tmhght-sleep' in labour ” P Haupstein and 
E Guntheir in Schnierz Narkose Aiicssthesta, vol 
No 4, p 124 

The authors having abandoned Gauss’s onginal method 
with morphia and scopolamme, but bemg convinced of the 
desirability of securing a similar result, have tried to obtain 
these by various rectal injections Their article deals chiefly 
with rectidon, which is a barbiturate similar to pernocton, 
and with evipan The accounts do not lead us to suppose 
that either of these agents given rectally supplies a valuable 
means of combating the pains of labour The rectidon 
which gave some amnesia was often accompanied by violent 
excitement, and evipan, although certainly obliterating all 
pain for a hme, produced no amnesia and required repeti- 
tion 


“Pentothal sodium as hypnotic in obstetrics “ MacPhail, 
Gray and Bourne in Canadian Med Assoc Jottrti , 
November 1937, p 471 

The arfacle provides good ground for regarding pentothal 
sodium as a really valuable hjpnohc m obstetrics The authors 
compare its effects \vith those of other barbiturates, especi- 
ally nembutal, and show that pentothal is free from the objec- 
tions which can be found to the use of many of these drugs 
There is no excitement associated with pentothal taking and 
the infant is unaffected Moreover, the simple route, by 
the mouth, is perfectly effechve The duration of labour is 
shortened by pentothal, and the authors believe, though 
they cannot explain why, the cervix dilates rapidly and 
that It IS in the fiist stage of labour that time is gamed 
They gave 4 gr of pentothal by the mouth as soon as pains 
were definitely established Half an hour later another 3 6T 
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were given and tins amount repeated after an hour I •du- 
ally the pabent was by now qmet, sleeping between pains, 
and willingly doing tlie obstetrician’s bidding 1 wo or llirec 
gram were given again e\crj^ half to one hour if l)ic iftccl 
appeared to be weanng off The total quantity of pentotlial 
used vaned from lo to 20 grains. With a \ icw to enhanr- 
ing amnesia i/ioo to 1/500 gr scopolamine was gnui at 
the time of the first dose of pentothal 

"Changes tn condtitonal responses, due to ni!rr<f/.r/ir< " 
S Drovrkin, Wesley Bourkc and B H R^r.ivsivV 
in Canadian Med Assoc Journ , 37, 136-1 30, 1937 
The authors have based their work on Pavlov's olwerv.ation 
that conditioned sahvary refleves could be modifitcl by 
vanous drugs They have experimented with dogs and 
cats Summansmg their results it may be said tliat alcohol 
amytal, nembutal, averbn and paraldehyde were effective 
m weakening the processes of inhibition, Nitrous oxide 
and ethylene had a uniform depressing action Morphia 
and hyoscine abolished posibve responses, seemingly by 
producing nausea and loss of interest m the food 
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W E regret to record the death, at the early age of 
thirty-two, of Ivor Nicholas Lewis, M R C S , 
L R C P , Anaesthetist to St George’s Hospital Mr Lewis 
held anaesthetic appointments also at the Jletropolitan and 
Brompton Hospitals, besides being busily engaged in the 
pnvate pracface of lus specialty He was a man uith a 
hvely outlook on his work and always ready to tiy new 
methods or drugs, and he contnbuted to our pages an arhcle 
on avertm technique in thyroid surgery m the days when 
averhn was comparahvely a novelty Later, Leivis had 
specially devoted himself to endotracheal methods m the 
use of which he displayed the highest skill Many readers 
will recall his contribution on the sub3ect, only last Sep- 
tember, to the British Medical Journal, an arhcle which gave 
nse to considerable subsequent correspondence It is deplor- 
able that a career so full already of performance as well as 
promise should be ended at this tragically early stage 
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EDITORIAL 


The ULTniATE Result 

W E have before now put forward the opinion that if 
fault IS to he found in the development of anaisthelic 
practice as it is seen to-day that fault lies in our failure not- 
ably to reduce the fatahties of anaesthesia We might pro- 
duce statistics and figures to prove that this fault-finding is 
justified by the facts, and that the mortality rate among 
persons subjected to anaesthetics has not fallen in recent 
years or indeed that it has risen We have, how'ever, little 
faith m stahstics when they are applied to the incidence of 
fatality or of any other single phenomenon in connexion 
with the administration of anesthetics Our opinion is based 
rather on observation of current wntmgs on anaesthesia, on 
personal observation, and on the mformabon supplied' by 
colleagues Assummg then that it is true that the mortality 
rate in them practice is not being lowered by anesthetists 
we would msbgate them to make every effort to alter this 
state of affairs for the better The great advances which 
have been made in the practice of our speciality are very 
obvious to anyone who watches expert anesthetists at work 
he condition of the patient dunng operation, no matter 

fen S nn unagmed a generation or tivo 

g The quiet breathmg, the utter relaxabon, the well 
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sustained circulation, and the complete removal of any in 
terference with the surgeon’s manipulations from the proxi- 
mity of the anesthetist or his apparatus complete a picture 
which may well be called the surgeon's dream The disturb- 
ing question is, though, are we painhng this picture only at 
the price of a very different one on the reverse of the cam as’ 
In other words, does the patient’s condition aftenvards often 
upset our satisfaction with what we saw at operation’ In 
the discussion on massive collapse of the lungs which took 
place recently at the Royal Society of Jledicme, Professor 
Grey Turner made some remarks very pertinent to the sub- 
ject we are discussing He observed that with the older 
methods of anaesthefac givmg the patent coughed more and 
was probably more uncomfortable than he is to-day, but he 
was safer Now, it should not be beyond the wt and skill 
of anaesthetists to secure safety without abandoning the 
modern progress It may be contended that the fatalities 
nowadays are almost entirely after and not dunng opera- 
tion, and that it is impossible to attnbute them solely to 
the anaesthetic Yet the number of deaths on the tabic is 
not negligible and it is these, ivhen the subject is ordinanlj 
fit and the operation not a grave one, which may fairly bo 
reckoned against the anaesthetist The cure for these is 
education and more education, for those fatalities do not 
occur with the expert 
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•‘DEATH ON THE TABLE” 

An Address to Students by 
George Edwards, M R C S , DA 

Semor Aiiceslhchst, Si George’s HospiM 

T his phrase is short and clear The meaning appears to 
be obvious It implies that a patient has died during 
the course of a surgical operation Now, among the duties 
of His Majesty’s Coroners is that of inquinng into the cau'^a- 
bon of such a fatahty and death on the table usually results 
in the holding of an inquest The occurrence has to be 
notified to the Coroner’s officer This official makes a few 
prehmmary mquines and reports the matter to the Coroner 
The Coroner may or may not decide to order a post- 
mortem he may or may not decide to hold an inquest and 
he may or may not decide to call a jury to assist him In 
actual fact an mquest usually is held witliout a jur^’’, and, 
for convenience sake, the post-mortem is made just before 
the assemblmg of the court All this forms a simple, straight- 
forward roubne, which up to a few years ago was not so 
well-worn as it is now At one time, if the poor wretched 
patient could be got off the table sbll alive, there seemed to 
be no need to report his ensuing death One breath, only 
one, or the merest flicker of the pulse when outside the 
theatre door and no more was said The phrase “death on 
the table” was taken absolutely literally I well remember 
the first operabng fatahty I saw The patient was a boy of 
about twelve who was being operated on for a cerebellar 
tumour The occiput had been removed and the surgeon 
was probing the cerebellar tissue when the ansesthebst gave 
a warmng cry The skm flaps were hastily put back into 
position, a few sbtehes were put m to hold their edges to- 
gether and a dressmg was thrown on the wound The House 
Surgeon then picked up the child and earned him out of the 
theatre traihng festoons of towels The child— or, by this 
tune one should say the body — was dumped on a trolley 



°° Bntish Journal of Anaesthesia 

and rushed back to the ward, which was about t\\enty-fi\e 
yards away There pulse and respiration were found to be 
imperceptible and it was announced that the child had died 
enwnte from the theatre In fact, although the operation 
had not been a great success, the child had not died— on the 
table 

It is obvious that if deaths dunng operations and deaths 
under anesthesia were to be investigated at all, such arbi- 
trary arrangements about what were and were not cases for 
investigation ivere ludicrous About twelve years ago 
Coroners began to require that all cases in which the patient 
failed to recover consciousness after an ansesthetic should be 
reported to them That rule is now umversally obsemd 
and so, unless we are to limit these discussions very severely, 
we ought to alter our ttle to "Death under Anaesthesia", 
which will mclude those cases which die actually in the 
theatre, those which fail to come round and those which die 
foUowmg the adraimstrahon of spuial or local anesthetics 

All of us here are, or are about to be, technically qualified 
to admimster anaesthetics If we hve long enough we shall, 
at some tune or another, be faced with the necessity of such 
an adimnistrabon, and further, if these administrations be 
numerous enough, we will surely end by meeting with a 
"death dunng or from the administrabon of an anaesthetic” 
For most of you, the possibihty is very remote Some of you 
may have to give anaesthetics frequently, and will, in conse- 
quence, find yourselves wondering on occasion what on 
earth you will say to the Coroner if the object of your ad- 
mmistrabon doesn’t recover He usually does recover The 
unlucky few of you may become full-hme anaesthetists and 
although you will not go about in mortal terror of "death on 
the table”, there will be a number of near shaves— if not of 
actual disasters — alarming enough to give you plenty to 
think about whenever you are unfortunate enough to pass a 
sleepless night 

Now for figures We are told that anything can be prov ed 
by statishcs It may be so, but as far as I have been able to 
invesbgate anccsthebc figures, it seems that nothing can be 
proved The Registrar-General’s returns for England and 
Wales have, smee 1923, specified the number of cases m 
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which an anesthetic was directly concerned m a death \ on 
will see that in tlie hveh e yeare 1923 to 1934 tbc numbers 
nearly doubled On the face of it, this is a sc\crc criticism 
of the present generation of anaisthelists But \\c may ob- 
serve that the figures were stationarj' for 1923-4-5 and then 
shot up phenomenally in 1926 That was the exact point at 
which the Coroners began to be more exacting in their \ icw s 
as to what should be investigated This heavy increase was 
followed by further large advances m the next three years! 
also due, I think, to the yet increasing number of cases 
notified rather than to an increase in the actual death-rate 
In the years 1930-34 the rate of increase slowed down. The 
numencal changes can easily be appraised when the figures 
are plotted as a graph 

Unless we have accurate figures, not only of tlic number 
of deaths that take place but also the number of anrcsthctics 
admimstered, we cannot possibly judge as to whether anaes- 
thesia IS getting safer or more dangerous A census of the 
number of ansesthehes given each year over a number of 
years is obviously impossible of attainment and w'e must in- 
vestigate as far as we can on a smaller scale 
In this hospital dunng the five years 1923-27, 31 "deaths 
on the table” occurred, and all of them were "literal'' 
deaths on the table that is to say, the patients died in the 
theatre proper For stnet purposes of companson we must 
reduce this figure to 30 as one of the fatahties occurred in the 
out-patient theatre and I have not compiled the number of 
anesthetics given there In the five years 1933 to 1937, 27 
deaths took place, but six of these we must deduct as the 
patients died some time after their return to the wards— this 
time varymg from i to 54 hours We have, therefore, a 
total of only 21 cases to contrast with one of 30 The opera- 
tions conducted in the theatres were 11,871 in 1923-27 and 
13,821 in 1933-37 That is to say, operations went up by 
16 5% whilst deaths went down by 30% In other words, 
the chance of death in the theatre was reduced from 25 in 
10,000 to 15 in 10,000— a reduction of 40% 

This sounds very pleasing But things are not so simple as 
all that In the first place, does the hospital have theLme 
number of acute and desperate cases now^adays that it used 



90 


British Journal of Anaesthesia 


to have and secondly, what changes, if any. have taken 
place in the hospital routine? To get some idea of the inci- 
dence of senous nsks in the surgical practice of the hospital 
i have found the figures for the years in question of opera- 
tions for strangulated hemiae These shov that the number 
of such difficult cases fell from an average of 29 per annum 
in the first quinquennium to 10 per annum in the second 
So although our fatality numbers are down, we really have 
not had the dirty work to do that there used to be in the 
past These cases, I imagine, are now largely admitted to 
the hospitals of the London County Council 
Secondly, the routine of the hospital has been altered 
Durmg the first of the periods « e are contrasting, emergency 
an$sthetics fell to the lot of the Cottage residents — how c\ cr 
experienced or otherwise they might be Nowadays, if a 
case IS to be operated on for any dangerous condition, the 
Honorary Ansesthetists expect to be, and are, rung up for 
duty and one of them attends There is nothing more that I 
can give you m the w'ay of stahstics Attempts to evaluate 
the relative safety of the vanous anaesthetic agents do not 
lead to more than the vaguest results Even m the days 
when ether and chloroform w'ere almost the only drugs used 
It was difficult to obtain a real contrast Some cases, such as 


bronchial and nasal ones, could not have ether and were at 
the same tune somewhat poor nsks these w eighed dow n the 
evidence agamst chloroform At the same time many of the 
ether cases had a late mortality from chest complications 
and these passed uncounted In our modem routine, where 
even the simplest operation on a hospital list may call for an 
aneesthefac which starts with premedication and is com- 
pleted by nitrous oxide, oxygen-and-ether, with possibly 
some chloroform and some carbon-dioxide thrown in, the 
task of evaluating the vanous factors is hopeless If ve 
could use nothing but chloroform for a whole 3. ear and then 
nothmg but ether for another year, some reasonable infor- 
mation might be gathered but such an arbitrary' course is 
frankly impossible Practical anmsthesia used to he loo) cd 
upon as an art, it is rapidly becoming a practical science but 
it wall never achieve the clear-cut luciditj of an exact science 
At most we can merely record that certain t^'pes of casc-s 
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do best with certain types of anaisthelic and bend our 
energies to producing the ininunum amount of phs siologital 
disturbance 

Let us look at the causes of death under anasllicsia . 1 hey 
are legion, ranging from death by frank overdo'^c of chloro- 
form to the death from acute cardiac failure which happen^ 
to take place ]ust as a local ansestlietic is being gn on with a 
view to draimng a pyopencardium One large group, how- 
ever, stands out— that due to simple errors— tho'^c cases, in 
fact, m which deatli w'ould not ha\e occurred had ordinary 
sensible precaubons been obsciv’cd During the last ten 
years a number of these have been recorded in i a nous parts 
of the country they are surpnsing in their simphciU' and 
avoidabiiity First, liquid ansesthetics ba^e been squirted 
directly mto the patient’s pharynx, leading to immediate 
death when chloroform w’as used and to fatal broncho- 
pneumonia with ether The error here has been in reversing 
the leads to and from a Junker or Shipway apparatus The 
only answer is that all such bottles must be tested before use 
The more recent models of these machines arc fitted w'ltli 
valves so as to prevent the possibility of such an accident 
Even with this addibon it is necessary for the anaesthetist 
using a Shipway to see that the etlier and chloroform are in 
appropnate containers Ether in the chloroform bottle wull 
do no harm and very little good, but chloroform in the ether 
bottle may give a fatally high concentration of vapour The 
latter, in any case, must not be so completely filled as to 
allow liquid to be splashed into the exit tube 
This possibility of the wrong filhng leads to another type 
of case m which the wrong agent is unwittingly used We 
cannot handle chloroform or its mixtures with the fine 
abandon with, which we pour on ether, and it is necessary for 
us to be absolutely certain what liquid is contained in any 
bottle we are using Not long ago in a provincial hospital, 
an anaesthetist asked a young theatre nurse to fill his ether 
drop-bottle He took the bottle back from her and pro- 
ceeded with his administration The patient collapsed and 
was resuscitated The anaesthetic was continued and once 
more the patient collapsed— this time finally It turned out 
that either by misunderstanding or by carelessness the nurse 
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had filled up the bottle with chloroform There as a lot of 
discussion about the case, especially when the poor girl was 
suspended from her work by the matron In fact, tlie public 
protest was so vigorous that she was almost immediately 
restored to duty This case warns us always to fill our own 
bottles or at least to watch w'hilst they are being filled 
There are cases m which ether or other mflammable gases 
are exploded and the patient’s air passages are severe!}' 
burnt Whenever diathermy, cauterization or radiography 
IS to take place, and w'henever there is a naked flame or an 
open fire, ether, ethyl-chloride, ethylene, acetylene, and 
cyclo-propane are not to be used This is w eU know n and no 
one IS likely to fall into this error Not long ago, however, 
in one of the hospitals of East London, a man w'as being 
treated by cautery for an epithelioma of the mouth Quite 
nghtly he was ansethetized with gas, oxygen and chloro- 
form Dunng the operation his pulse began to fail and the 
operation had to be stopped Amongst the restoratue 
measures applied was that of insufflating him with ether 
vapour and ojy'gen, and by this or other means he was re- 
vived The operation was then re-started An immediate 
explosion took place in the patent's air passages and death 
occurred shortly afterwards from septic bronclio-pneumoma 
At this point it IS w'ell to remind ourselves that electrical 
connections and flexible w'lnng are always potential sources 
of sparks, either by improper adjustment or by weanng out 
of the covenngs All electrical appliances such as headlights 
and spotlights need to be kept in adequate repair They are 
used vety frequently and the nsk of sparking is \cr 5 ' small, 
so that w'e can hardly banish ether from the theatre on this 
account, but nevertheless we must not run into an> danger 
from dilapidation of the insulating matenals 
Failure of the oxygen supply dunng the gi\nng of a gas 
and oxygen anaesthetic seems an easily preventable mistal c 
yet it has occurred They tell the storj’ at one North London 
hospital of a resident anaesthetist who went for a smote 
towards the end of a long and tedious operation By th'' 
time he had found his cigarettes and had searched tlK 
changing room for a box of matches the patient was tt cx- 
iremts from anoxaemia The oxygen cjlmdcr had run out 
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at tliat particular moment. A more recent ^nmliar dr r 
took place m the Nortli West of London Ihiv bmr lit. te 
was more excuse as the anrcsthcti-^t had left the lluatn foi 
the anesthetic room to prepare the next ca<c No one piMiut 
a closed anaistlietic should lca%c his p.itunl mort tlnti 
momentarily unless he is absolutely certain that Ins oxji;< n 
cylinder is Ml enough to run for some considerable tinu - ■« 
unless, that is to say, tlie pressure-gauge, uhich should 
always be used, gi\es a reasonably high reading 
Last among these a\oidable accidents, coinc'^ a new t\i>i' 
of disaster In a recent fatality m South London, an tndo- 
tracheal tube had been passed, or was supposed to have 
been passed, preparatory to a tonsillectomy It turned out 
that the tube was m the oesophagus As the surgeon was 
about to begm the enucleation the patient was ob-enttl to 
be of a bad colour The young anaistheti'st burned to turn 
on a fresh cyhnder of oxygen and m tlic scmi-darl.ness of 
the theatre opened it widely The blast of oxygen winch 
reached the oesophagus w'as of sufficient force to tear a hole 
m the stomach This resulted m general pentonitis and 
death a few days later 

I have given you a melancholy recital and I ha\e only 
dealt with cases in which a little more care applied to simple 
matters would have avoided disaster There are tw'o other 
sources of trouble which can be avoided by simple question- 
ing of the patient They are the dislodging of artificial 
dentures and the inhalation of regurgitated foodstuffs We 
must always take care to examine the patient’s moutli and 
to remove all plates and bndges In hospital routine this is 
done for us m the wards with almost unfailing regularity 
the danger is more acute in nursing homes and in private 
houses In hospital, we assume that cases for set operations 
have had no food for some hours before our ansesthetic 
started Even so, we sometimes get remarkable ejaculations 
of half-digested fruit There are some patients who, bemg 
depnved of their regular meal, proceed quietly to stoke up 
with the contents of their lockers or with what they can 
borrow from tbeir neighbours Should anything untoward 
occur m these circumstances then no one can be blamed but 
the wretched patient himself Anesthetics for emergencies 
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or accidents are a trap one may be so anxious to reduce a 
Colles fracture immediately one sees it that the fact of the 
patient’s just having had a heav}' meal is overlooked This 
happened m the case of a Dulwich schoolboy nho called at 
the tuck shop on his way to play football In the first 
five minutes of the game he was injured and was rushed to 
hospital where gas w'as given at once to reduce his fracture 
He vomited, inhaled his vomit and died We must always 
inquire about meals in emergency cases and no general 
anaesthetic should be given wuthin four hours of the taking of 
food — certainly never within three hours 
So much for the easily and obviously avoidable fatalities 
There are two other easily avoided sources of danger which 
unfortunately are not obvious Unless one has been told of 
them and happens to remember them, one can walk all 
innocently into appalling disaster The first is concerned 
with the administration of nitrous oxide Any swelling and, 
particularly, any inflammatory sw'elling of the tissues of the 
neck IS an absolute contra-indication to the giving of nitrons 
oxide I w'ould mention to you goitre, grossly enlarged 
tonsils, quinsy, retro-pharjmgeal abscess, inflamed glands 
and cellulits of the neck, as cases in point Itfarkcd con- 
gestion of the pharyngeal w'alls is normal in nitrous oxide 
anaesthesia and, m the presence of these conditions, it may 
produce a complete closure of air passages The only hope, 
and that a forlorn one, is immediate tracheotomy I remem- 
ber reading of a jmung boy wuth quinsy taken to the casualty 
department of a provincial hospital The resident on duty 
gave nitrous oxide wuth a view' to opening the abscess, but 
the boy was dead after a few' breaths I also once saw the 
post-mortem on a man who was to haxe been operated on 
for an epithelioma of the floor of the mouth He had inas-i% c 
secondary deposits m the ccrx'ical glands Tiic anrcsthctist 
chose to induce with a Clover’s gas-ether apparatus There 
was no time even to start gn’ing the ether The other hidden 
snag lies in the fact that it is dangerous to use adrunim 
when the patient is hax'ing or lias already had chloroform 
It may be perfectly all nght. but cases of sudden and fatal 
collapse haxe been recorded and the nsk must not be nm 
The peculiar thing about this matter is that no harm <rcms 
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to result jf the adrenalin has been gi\ cn fu'^t a /d ! , 

form second Scores of nasal cases .m f t • 
where an adrenalin pack IS put into the tUK^ h fu% f . 
and where chloroform or its mixtures are u>-'d j. r * 
anaesthesia No one has c\er found that tins s 
produced any increased danger, but chloroh'n'. 
adrenabn second is \ crj' nskj 
Having sidestepped all these dangeis, \\c ntt s n 
the possibility of death caused by toxic cffict re {! f 
thetic agents, or the effects of the operation, or ■> r<. 
bon of both Before our operation starts, Iio\st\ er v 
always the possibility of dcatli during the i.uli.r 
MEsthesia— parbcularly during chloroform 
there are the parbcular dangers of vagal mhihitinn . 
ventncular fibnllahon in addition to the general n I f ' 
overdose ^ Majesty's Coroners a.c icll aul ;*. 
dangers of chloroform and we must ncvci engage m n • 

^ one^of th, . , 

the operabon has started all kinds of thing. , 
happen We may push our anaesthebc to dangerous i ' 
^n^ay continue deep amesthesia for too bug aTno“ 
p rabon may result in excessive loss of blood vrn ’tj 
tesue may be puUed on too heavily, muscle Ussue m '’ ' 
badly lacerated, mtesbnes may be too freety Sm 7 
the abdominal cavity, or the ooeratinn tro,- 

the h^rt or the vital centres of the brain The ‘ 

gayed by such happenings, by the toxicitv S ^ 
thebe, and by the pabent’s individual condbion ' * 
assessed ^vlth any accuracy whatever excem 
If a healthy patient proceeds at once to die^n? 
poisoning— It must be the an^sthebc if com 7? ^o^'ofonn 
dies when surgeon puts his knifl mto an7L^ 
then It IS the operation Such clear cut Lnec 
occur issues do not oftc^ 
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a constant watch on the patient’s pulse, respiration and 
coiour— half of one eye being at the same time kept on the 
manoeuvres of the surgeon At the least sign of increase or 
irregulanty in the respirations, or of cyanosis, immediate 
decision must be made as to what is wrong and steps taken 
to put matters nght 

If the pulse fails, respiration wU soon be impaired and the 
iiormal colour will fade to a ghastly grey If breathing stops, 
the pulse will soon stop also and the patient will have gone 
dusky If there is obstruction to respiration resulting m 
cyanosis, the respiratory movements will cease whilst the 
pulse will rapidly fall Death is impending and frantic 
efforts must now be made and heroic measures must be 
applied They may be successful, but the great thing is 
never to reach the point when they are needed WTien a 
man tells a w'onderful story of how by the most strenuous 
efforts he just avoided a death on the table, it is more reason- 
able to deplore the fact that the situation ever arose than to 
admire the dextenty with which he wnggled out of it 

Ten years ago when I first started to be an ansesthetist, the 
treatment of impendmg death m the theatre was rather 
different from what it is now Gas-and-o\j'gen machines 
w'ere hardly in use at all , endotracheal anesthesia had only 
just been heard of, there were no reduang valves, carbon 
dioxide supplies were not available and coramine had not 
been put on the market If trouble arose the first intimation 
was that the anaesthetist called for ''oxygen” The moment 


the surgeon heard this ommous cry, he stopped his operation 
and started artificial respiration by squeezing on the 
patient’s chest This he kept up until the patient reco\ cred 
or until he himself was exhausted, when the house surgeon 
took over An oxygen cylinder of the type you see standing 
in the comer of the medical wards was dragged in b> a 
porter Usually the key was missing, having been dropped 
in transit When this had been retneved one of two things 
happened either the cylinder w as found to be emptj , or the 
force of the outflowang oxygen was so great that 
was blown out of the attached bottle and a pint or so of d!rt> 
water shot mto the air, falling m a generous cascade on the 
stenlc and the dirty alike It usually (oof two or three 
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minutes to get running a suitable stream 
surgeon continued lus artificial respiration, the is > “ 

miiwhile having lou ered the head of the pita nt iml j <1 
the tongue m a pair of brutal cmslimg foixqr^ \ thritir 
nurse would now trj- to get ready an injection of nniplmr. 

This camphor was in solution in oh\c oil ^‘‘nd tin \k*ot } 
would be found some minutes later lugging av\a\ lor t.r jr 
life at the plunger of a synngc, trying to drav up tin t lies' 
solution through a fine liy podemuc needle. If tin p'ltnnt 
in spite of these %ngorous efforts still refused to breatht , ■■om' 
bystander was asked to slip a hand under the hhnl ({■' and 
to dilate die anal sphincter This pro\ idc s a pow i Hul t< spi* 
ratory stimnlus and \s as sometimes cfiecln c 
By now the patient was either better or dead’ if tin Inter 
was the case, an upper abdominal incKion was made and 
cardiac massage w'as earned out tlirough the diaphragm In 
the few tunes I remember seemg this done it w.as quite m- 
eSechve Other manoeuvres I heard recommended art bn«k 
rubbmg of the patient’s lips and the giving of a few minims 
of brandy I was once bold enough to try' the taste of tlie 
theatre brandy 0 Death, there is thy sbng 1 Inlracardiac 
mjections of camphor and stry^chninc were also gi%cn, but 
the pathologists observed that they rarely reached the myo- 
cardium 

Nowadays, our first concern, if either respiratory or 
cardiac failure shows itself, is to pass a wide-bore endo- 
tracheal catheter This is a quickly performed manoeuvre, 
provided the catheter and spatula are ready at hand, as tlicy 
always should be We must tip the table so that the patient 
is m the Trendelenburg posifaon this corrects the cerebral 
anamia consequent upon falling blood-pressure Artficial 
respirabon is now earned out m the assurance of effective- 
ness It may be done externally by Sylvester’s method, but 
IS probably more effective when apphed internally by 
forcing a mixture of oxygen and carbon dioxide through the 
endotracheal catheter If external squeezmg of the chest be 
be wmed out it must not be too vigorous At a certain 
dental hospital one morning an old gentleman collapsed 
under mtrous oxide anesthesia He was submitted to arti- 
ficial respiration and was resuscitated sufficiently to be 
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moved and admitted to the wards of a general hospital near 

f post-mortem it became evident 

that the efforts of his would-be savers had resulted in the 
crackmg of sixteen of his nbs 

If the internal method is used a mixture of carbon dioxide 
and oxygen is supphed from the gas-and-o\ygen machine 
and this is forced through the endotracheal catheter by a 
temporary raising of the pressure, easily produced by 
closing the expiratory valve and squeezing on the re- 
breathing bag This should be repeated at inten aJs of a feu 
seconds The proportion of carbon dioxide should not ex- 
ceed 10 per cent, too vigorous a shmulation of a failing 
respiratory centre is most injudicious I am reminded of a 
houseman who was called upon to give an anaesthetic for a 
diathermy He wisely chose chloroform Half-way througli 
the operation the patient began to breathe very inadequately 
and to go blue The chloroform was stopped and a blast of 
pure carbon dioxide was delivered into the mouth Respira- 
tion at once recovered and, lest the patient should come 
round too far, more chloroform was given Again the 
patient went blue and breathing stopped and again pure 
carbon dioxide was given — ^but this time without response 


You will probably agree in thinking that the giving of 
oxygen with both the chloroform and the carbon dioxide 
might have led to a happier outcome I must remind j’ou 
here that certain gas-and-oxygen machines, of the tjpc 
which give an intermittent flow, have by-pass taps to the 
oxygen cylinders By suitable adjustment of the machine, it 
can be arranged to give so strong a blast of oxj'gcn that 
when the face-piece is applied the patient's chest is forcibly 
inflated This is often a most effective proceeding but such 
machines are not used to any great ex’tcnt for genera! 


surgeiy in this countr>' 

So much for our direct aid to respiration Without it our 
attempts to maintain the circulation will be useless, and 
without a restoration of the heart’s action our efforts to 
encourage breathing wall be wasted Each, of course , he p-. 
the other, but direct efforts to stimulate the heart s con- 
traction are essential Since the introduction of corarouu. 
practically all other drugs ha\e been abandoned, with th'- 
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exception of pihntnn and icoral Corannne is pyndinc-hcla 
carbonic acid di-eth)’lannde and can be injected hypouer- 
mically, intramuscularly, intravenously, an6 jv c\trc»m 
intracardiacally The usual dose is from one to fi\ e cubic 
centmietres of the standard solution pro\ idcd 1 1 w as int re- 
duced first as a respiratory' stimulant, which it is, but as it 
IS now understood to have a direct stimulating effect on the, 
myocardium it is used for this purjmsc primarily If tkath 
is unpendmg five c c 's intravenously or one c c mint- 
cardiacally must be given — the hypodermic and ultra- 
muscular routes are useless if there is a deficient circulation 
The pracbcal point about injection into Uic left \ cnlnclc is 
that a needle at least four inches long is required 9 ho 
collapsed heart falls well back from the chest \\a!l and \\i!i 
not be reached by any ordinary hypodermic needle except 
m small children The fine needles such as are now used 
for lumbar puncture are excellent for cardiac injection 
Movement of the needle shows that the heart has been 
reached and that contraefaons are taking place Cardiac 
injections have been used for many years and all sorts of 
drugs have been tned The results seemed to have no rela- 
tion to particular drugs, and the view has been put forward 
that it IS the mere physical sbmulus of the injection tliat 
has resulted m the re-estabhshment of the heart-beat In 


other words, sterile water or even nothing at all would have 
been as effective But whilst we are making the puncture 
we may as well use coramme, whose stimulatory effect may 
be of great value to both heart and respiration When 
ventncular puncture of the heart has met \vith success, it 
has been observed that there takes place a senes of ven- 
tricular systoles which do or do not give way to normal 
cardiac rhythm If the aunculo-ventncular sequence does 
re-establish itself, we may recover our pahent If it does 
not, -Qie ventncles will go into fibrillation and all %vill be lost 
A new cardiac puncture needle has been devised by which 
the auncle can be reached It is, as you see, a curved needle 
and IS passed through the third nght intercostal space close 
to the sternum and is directed so that its point should come 
to he behmd the sternum and about four mches deep to it 
Here the auncle should be encountered, and the pnek of 
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the needle is expected to simulate auncular contractions, 
J j re-start the heart-beat Even if auncular fibnllalion 
should anse, some sort of circulation may be established 
I have not had occasion to use this needle in the theatre 
but we have been usmg it for injectmg dyes into bodies in 
the post-mortem room to observe the exact place to which 
the point may be expected to go 
If cardiac injection fails, then the heart must be massaged 
at once An upper abdominal incision is made the sur- 
geon's hand is passed behveen the liver and nbs and the 
heart is squeezed up against the chest wall, which is held 
by the other hand If access be easy, the diaphragm and 
the pencardium may be opened and the heart actually 
grasped m the massaging hand In children the mere 
squeezing of the heart against the nbs can be carried out 
through the belly wall without making an incision 

IS the great factor The longer the heart has been 
dead the less likely it is to be resuscitated That is of im- 
portance, but even more vital is the question of the cerebral 
circulation The cerebral cortex is extremely easily killed, 
and if circulation ceases for more than three minutes it is 
almost certain that the cortical cells will ne\ er recover Time 
and again we read of cases m which cardiac injections and 
cardiac massage have restored the heart-beat, ha\c re- 
established the circulation and have re-started regular 
breathing, but the patient has failed to recover conscious- 
ness and has died anything from a few minutes to two and 
a half days later Those wretched "living corpses" he there 
wnth a poor circulation, with gasping respiration, with lialf- 
open eyes, dnbbhng mouths, and, to the eye of tho=t who 
have seen such things before, no earthly hope of recover) 

Of course, they are witnesses of our heroic efforts to save 
them and we are praised in nice little paragraphs in the 
evening newspapers, which tell us how wonderful it is that 
vve can restore the apparently dead to corjiorcal eviittnee 
ev^en though it is unconscious and merelj' temporarv' 

So, gentlemen, we Iiav’c seen how to avoid iinncrcs-ir) 
accidents and we have discussed bnefly the current im fhocl , 
of attempted resuscitation There arc two other matte rs y e 
have to consider The first is "status Ij mphaficus, ’ and the 
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second "ether convulsions " The first has had more \\ild 
discussion than anything else, I should imagine , in the whole 
field of medicme and surger}?, and more widely dnergcrit 
causes have been suggested for tlic latter than for an3' other 

clmical phenomenon on record 
"Status lymphabcus” has had its vciy' existence denied 
by a ]omt commission of the Medical Research Council and 
of the Pathological Society of Great Britain and Ireland. 
At the same time status Ij^mphalicus has been cited as 
leading to ansesthebc fatalities when the vanabon from 
normal of the lymphatic tissues has been almost unobserv - 
able It has been "brought m,” as it were, on no more 
evidence than was the old mquest verdict of "temporaiy* 
msamty " Because the man took his own hfc, then he 
must have been temporanly insane, and because the patient 
died suddenly under ansesthesia it must have been a case of 
status lyraphaticus 

If the body at post-mortem shows {a) a marked!}^ large 
thymus, (b) hyperplasia of lymph tissue throughout, especi- 
ally in Peyer’s patches, and (c) fatty degeneration of the 
heart-muscle, there is enough abnormality to allow the anes- 
thetist to excuse himself with the plea of the lymphoid state 

Where these conditions have been found after an anes- 


thetic death it nearly always appears that the death had 
been entirely mexphcable and unexpected and tliat nothing 
was done by the admimstrator that was not usually quite 
safe In other words, the patient behaved in an entirely 
unpredictable manner and no one could be blamed In the 
actual occurrence the patient is usually a child, and the 
anaesthetist is faced with a sudden pnmary cardiac failure, 
most often but not always dunng the early stage of induc- 
tion If you should meet with a sudden, unforeseen collapse, 
and if your efforts to resuscitate the heart-beat meet with 


no success, then you may buoy yourself up with the hope 
that the pathologist will find a lymphatic hyperplasia On 
three occasions, patients have died m my hands without 
wamng m one case I honestly expected that a hypertrophy 
of lymph tissue would be found, and it was m another case 
it (^me as a heartfelt and entirely unlooked for relief, and 
in the third I neither expected it nor did the post-mortem 
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reveal it To an M$sthetist "status Jymphaticus” or "the 
myimc state is a hidden terror in the hving and a complete 
acquittal in the dead ^ 


Ether convulsions" are veiy real things They are quite 

chstmct from the tremor of light aneesthesia or from the 
clonus which is sometimes observed They appear vhen 
ansesthesia has been established for some tune and start by 
a twitchmg of the face muscles which spreads to the body 
and to the limbs The abdominal rtvitching is so wolent that 
it IS qmte impossible to dose a belly wall and there may 
even be diificulfy m keeping the patient on the tabic The 
muscular inco-ordmation produced is sufficient to interfere 
with respiration, as the glottis, the intercostals, and the 
diaphragm all become mvolved These rtvitchings stop 
spontaneously sooner or later, but in half the cases death 
occurs from cardiac failure shortly afterwards All sorts of 
theories have been put fonvard as to the cause of these con- 
vulsions They include heat stroke from high fever or an 
unduly hot theatre, impunhes in the ether, under-oxygena 
tion, over-oxygenation, heating the ether, tetany from 
calcium deficiency, acidsemia, alkalsemia, cerebral con- 
gestion from prolonged keeping in the Trendelenburg posi- 
tion, cerebral anffiraia from the anti-Trendelenburg position, 
in fact, nearly anything and nearly everything 
We had a case m this hospital last week I was anaes- 
thetizing a h^^y young man for the adjustment of an 
old fracture of radius He was put veil under with gas, 
oxygen and ethei towards the end of the operation I 
began to reduce t^*^°ncentrabon of the ether, but at the 
surgeon's plea that I^’ths,Id not be allowed to come round 
before the plaster wamorej returned to full strength Just 
as the dressing was b&ssespphed tetanic spasms appeared 
m the arm, and then m in -e which w'as hidden under the 
operation towels was fouii tel! rtwtching The abdominal 
muscles began to dance a% deaJ’ere was no hope of keep- 
mg the bone in position, sand mdetcrmined to let c\cry- 
thwg go until some other c\n ho’ the patient got o%cr the 
convulsions I stopped the bn at once and gave carbon 
dioxide and oxygen I was Ve .ecided whether to try to 
control the convnilsions witli t^doroform or with Evipm 
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NEMBUTAL-CHLORAL NARCOSIS 
IN CHILDBIRTH 

By F B Mallinson. MRCS , LRCP , DA 

Hon AncBsthehst to the Woolmch War Mentortal Hospital, 
and to St Johns Hospital, Mavelen Hill 

S INCE her late Majesty Queen Victona made her 
histone decision to have chloroform administered dunng 
the birth of her children, the view has been slowly but 
steadily gaining ground ftat the suffenngs of partunhon 
should be abolished or at least mitigated to the greatest 
extent compatible with safety to mother and child 

When one considers the amount that has been and is 
being done to relieve pain and suffenng generally in surgeiy 
(and also in medicine) it seems only rational to apply the 
same principles to the woman in labour 

The argument often put fonvard that a mother cannot 
bear as great a love for her child does she not suffer the 
agony of its birth is surely too specious to bear investiga- 
tion and savours more of mediaeval superstition than up- 
to-date science 

Agreement on the relief of pain in labour, however, 
seems now to be fairly general amongst our profession, as 
IS shown by the number of drugs and methods tned out in 
recent tunes 

The line of attack on this problem may be divided into 
two categones What may be called the anaesthetic-analgesic 
and the amnesic-analgesic methods Gas and air is the 
prototype of the former, w'hile certain members of the 
barbiturate group of drugs illustrate the latter 

The three mam entena in the technique of obsfetnc 
narcosis are. 
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(1) Full amnesia ratlier than anrcsthcsia 

(2) The retention of a sufficient degree of %ohmlaiy 
control by die patient as to allow her to carry out 
simple instrucbons given her by the accoucheur 

(3) Absence of deleterious effects on both mother and 

child . / in 

The combination of nembutal and chloral seems to lumi 

these criteria well and to possess other advantages m addi- 


bon 

The followng account is based on a 
numbermg 30 in all 


small senes of eases 


Description 

Nembutal is one of tlie heavy senes of barbiturates whose 
mam charactensbc is a preponderance of hypnotic over 
anaesthetic action 

Nembutal .was introduced into this counliyf some si\ 
years ago It has since been widely used and become 
well known as a basal narcotic or rather amnesic, and also 
as a hypnobc and sedative It is commonly used m gelatin 
capsules contammg li grs of the powder 

Method 

The method of admmistration about to be desenbed has 
been on similar lines to that used by O’Sullivan and Craner' 
m their senes of cases 

Time of commencing narcosis This vanes according to 
whether the patent is a pnmipara or a multpara 

Pnmiparous patents are instructed to complain when 
the pain they are expenencmg 15 becoming too severe to be 
easily tolcirated, and the first dose is then given, having 
due regard to the psychology of the patent as to whether 
the pain is really as desenbed, and also endeavounng not 
to start the narcosis much before two-fifths to three-fifths 
dilataton of the cervix 

In dealing with multparous patents it is a good plan 
to ^ to obtain a history of the duraton of previous labours 
and thus to esbmate the probable duraton of the one under 
taatoent H the latter k hkely to be short, an endeavour 
should be made to start the narcosis not less than three 
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hours before the expected delivery, and if possible or neces- 
sary earher In other cases, where the labour is likely to 
be longer, a start may be made as before \\hen the patient 
makes her complamt, and if possible not earher than two- 
fifths dilatation 

The first dose consists of nembutal grs 3 and chloral 
grs 30 The second, about one and a half hours later, con- 
sists of nembutal grs and chloral grs 20-30 Subsequent 
doses of nembutal grs I7 and chloral 20-30 are given 
every two to three hours, the length of time between doses 
being best gauged by expenence The well-known 
"meraoiy test" may be of some help in this connexion 

Total dosage Should not exceed, or greatly exceed 
nembutal grs yi and chloral grs 120 in eight to ten hours 
Only m exceptional cases is a longer penod of narcosis 
necessary and m these the administrator's discretion and 
expenence and the condition of the pahent must determine 
the giving of additional amounts 

The foUowng points in the administration are important 

(1) The patient’s stomach should, if possible, be empty 
before giving the first dose and only fluids given thereafter 

(2) The dose of nembutal should always precede the 
dose of chloral by about ten minutes Giving both to- 
gether tends to excite nausea and possibly the dose may 
be vomited to the great confusion of the administrator, who 
will naturally not be able to eshmate how much of tiie drag 
may or may not have been retained 

(3) A quarter of a teaspoonful of bicarbonate of soda in 
a little w'ater to wash down the capsule of nembutal ma)' 
be given This wall assist rapid absorption as barbiturate 
drugs require a considerable amount of alkali for solution 
m the body fluids Further, an acid reaction in the stoinsch 
militates against regular and steady absorption 

(4) Pncking the capsules wath a needle before adminis- 
tration IS another simple device which will assist m pro- 
moting a rapid absorption of the drug 

(5) Gmng the nembutal in solution or as a powder 
unfortunately tends to provoke nausea and \omiting owing 
to Its unpleasant taste, wfiich is extremely difficult if not 
impossible effectually to mask 
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The dose of cliloral is best given in a sweetened anti 
flavoured draught such as 

B. 

Chloral gr 

01 Aurantn '^n 

Syr Simplex 3 i 

Aq Chlorof ad 5 a 

After the first dose has been given the patient should 
take to bed and he down and trj' to go to •^Iccp 1 he lights 
should be shaded and all necessary noise suppressed 

Permissible Adjuv^vnts 

(i) Nitrous oxide and oxygen, or a little ether may 
sometiraes be necessary for tlic actual crow ning and 
delivery 

A small addition of etlier may also be an ad\ anlagc at 
times to control too rapid or forcible contractions, which 
might result in damage to soft tissues Usually a few whiffs 
only are necessary, never enough to produce any degree of 
acidosis post-partum, wth its unpleasant sequclm of nausea 
and vomiting 

If any obstetnc operabon has to be carried out, good 
and adequate surgical anesthesia is secured with greatly 
reduced quanbbes of inhalabon drugs, and witli it a conse- 
quent freedom from post-anesthebc troubles 

Non-permissible Adjuvants 
Morphia and hyoscine should be avoided at any stage 
The danger of foetal asphyxia with these powerful depres- 
sants IS very real especially jf used m conjunebon with 
nembutal when a considerable degree of synergisbc 
acbon results, and their employment should never be neces- 
sary Irving, Berman, and Nelson,'' using scopolamine 
grs 1/100-1/ 150, m addibon to nembutal, repeated in 
some cases, reported 86 per cent of perfect amnesias m the 
mothers, but at the same bme only 63 per cent of their 
babies breathed spontaneously at birth McGuiness.'' m his 
senes of cases, abandoned the addition of morphia bv 
reason of the frequency of oligopnoea as a foetal comphea- 
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hon, although it had a marked effect on the mothers In 
the only two cases of the present senes receiving morphia 
and/or scopolamme, both of which were in all other respects 
perfectly normal and \nthout difficulty for the accoucheur, 
white asphyxia nearly produced a tragedy (q v ) No other 
case gave nse to any anxiety on this score 
Chloroform It seems doubtful whetlier such a powerful 
protoplasmic poison should be employed in view of the 
many other less toxic anaesthetic agents of great efficiency 
to-day available It is likely to prove a pecuharly dan- 
gerous drug m combmalion with a barbiturate 

Intravenous barbiturates are not desirable owmg to the 
very real danger of cumulative effects 

Paraldehyde offers no theoretical objechons, but it 
should not be necessary in the earlier stages of labour and 
it is difficult to see how it could be of much use at the time 
of dehvery 

Avertin The same apphes to this drug with the addi- 
tional observations that fte combination of avertin with a 
barbiturate is not a generally favoured one and tliat the 
former definitely tends to slow down the progress of the 
labour 


Clinic^- Effects 

About half an hour elapses before the fiist dose begins 
to exert effective action The maximum effect should be 
manifest in about one to one and a half hours 

The pabent sleeps betw’een contractions, breathing w ith 
some degree of stertor She can be roused by loud speech 
and made to take fluids and glucose The con)unctival 
reflex is usually sluggish or absent, tlie comeal reflex should 
always be present 

During contractions the patient groans and frequenti} 
complains of suffering and the inadequacy of relief afforded 
her but can converse and is co-operative She will obey 
instructions and can be reasoned with 

Sometimes there is some restlessness but it is easily con- 
trolled, the chloral exerting a definite effect m this direction 
The patient's colour remains good and general appeaninct 
normal except for heanness of the eyelids and a 'icepy 



Nembutal-Chloral Karco^s in ChiUlbuth 




contused look Speech ,s often ruther dutnl , n 
and dimness oi vision and diplopn i<^ <n,i.tUni- < <’.»! 

After dehver)^ Oic patient \sill PtuaUv 
for some hours and ^^hcn she ai\aU> amnon n .‘.mai t-* 

be excellent , . » i, - 

Often a motlier after dclncrx \\ili .o b- Min.,.i b . 

child, and shortly after being <ho\Mi it uiU np' 't h 
request, perhaps several hmct,. convmcul on t •'h 
that she has not yet seen the infant, thu": ‘^hcnMnr i«tH ni'' 
influence of the drug has really reduced iv r ii (ii’oty inn* to 
a verj’ short period 


Physiological DTrcis 


Mother The pulse remains nonnal No iflfcts lu\< 
been observed on the heart 

The lungs are not affected in normal piiitnl-' Oiv ot 
two patients have been slightly “chesty” for a ftw da\s 
after delivery, but m each case were the t\pc that is prom 
to bronchitis and had coughs before labour started The 
only patient who gave nse to any anxiety in respect of tlic 
respiratory system was one who developed a pleural rub, 
but this was readily attnbutable to errors of room xcntila- 
tion, and cleared up in a few days without any untoward 
results subsequently 

The alimentary tract Nausea and vomiting are \ciy> 
rare if attention is paid to the technique of administration 
No other effects on the system have been noted dunng the 
puerpenum 


Liver and kidneys No harmful effects seen 
Labour is quite certainly not prolonged though it is 
doubtful if it IS actually accelerated as has been suggested 
This latter point is admittedly very difficult to assess The 
length and strength of the contractions do not seem to be 
affected, nor do the intervals between them appear to be 
altered after commencing the narcosis 

The method does not seem to increase the amount of 

tolTse?^®^’ ^ factor 
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Fcetus In no case receiving nembutal and chloral 
alone has there been any difSculty wth the babies at birth 
All ha^ye cried well on dehvery and thereafter behaved 
normally 


Results 

These have been encouraging An attempt has been 
made to summarise and classify them in the foUowmg way. 

Those pabents who have had no memory of their labour 
after the start of the narcosis have been classified as 
"excellent" Those who remember isolated incidents as in 
a nightmare are grouped as "good" While those who 
claim to have remembered a good deal of their labour in a 
confused way but admit to little actual pain or suffer- 
ing are labelled "moderate” The descnption "failure” 
has been apphed to those who report that they had little 
benefit from the drugs 

Of the whole senes the results in round figures uere 
Excellent, 50 per cent, good, 31 per cent, moderate, 16 per 
cent, and failure, 3 per cent 

Illustrative Cases 

The following selection of cases from the senes illustrates 
the method and mdicates the course of the narcosis — 

(i) Mrs B , aged 25 years , pnmipara Very neurotic 
and self-centred young woman History of chronic bron- 
chitis Chest NAD on examination Membranes rup- 
tured early at 6 p ra At 10 50 p m first dose given 
Nembutal (N ) 3 grains, chloral (C ) 30 grams Dilatation 
two-fifths Rather restless, complained of pain and grum- 
bling continuously Apparently no effect 12 m n , N i-, 

C 30 1 50 a m very restless and complaining queru- 

lously, morphia ^ grain 3 40 a m N C 30 6am 
N 6 30 a m C 30 7 30 a m a little ether for forceps 
application by accoucheur. Baby bom in severe uhitc 
asphyxia, and only resuscitated by mouth to mouth breath- 
ing after all other measures, including coramine, COj, etc , 
had proved of no avail Amnesia complete Post-partum 
hseraorrhage, 30 oz Subsequent transfusion of 600 c c of 
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citrated blood The mother, \\ho newr u -ul 
questions about herself and ima-mm': h' r rcnu.uu-, 
abnormal in ever}' possible \\a\ , devtlopt d pvit \! v lutm 
fourhoum of deliver}- which gradiialU iom to 105 <h -.?<■( ^ 
without any physical signs except ‘•huht bronrlui^ I nr 
pyrexia subsided on the fifth dav within a hw hour' 
being seen by a ph}'sician, who reassured In i . on h' s 
anxious and repeated request Psychological ( ') 

(2) Mrs H , 25 }ears of age, pnmipara. 1 n t do / a* 
3/5th dilatahon Total dosage Nembutal 6 gram~, chlonl 
40 grains Difficult labour Duration of naKo i'. o ho-u 
Ether (for forceps) at end onl} I'ci.tu=, ‘^jiim bifid i and 

some degree of hydrocephalus Baby bom ahvi and 
breathing normally Patient slept six hours nfier eh h\t.r\ 
and had complete amnesia from the time of tomnuiiiin!; 
the drugs Developed a pleural nib Normal after a d ly 
or two No after-effects 


(3) Mrs S , 28 years of age Pnmipara ITrst doe* 
given late m second stage three hours before deliver}- 1 otal 
dosage, N 4!, C 40 A few whiffs of ether at delivers 
Mother and foetus perfectly normal Complications, ml 
Amnesia complete 

(4) Mrs W , 21 years of age Pnmipara First dose 
on complaining of pam This was given as nembutal in 
solution Patient was nauseated and shortly after vomited 
It was considered that practically all the drugs had been 
lost and omnopon gr and scopolamine 1/150 gr were 
in]ected Patient delivered six hours later Amnesia com- 
plete but baby severely narcotised and resuscitated with 
some difficulty 


(5) Miss S , 28 years of age Pnmipara A wildly 
hysterical and uncontrolled person of low intelligence 
Struggled and screamed from the start of labour Total 
dosage, N 4^, C 40 Duration nine hours Fought and 
struggled most of the time Normal delivery Baby 
normal Insisted no amnesia produced 

(6) Mrs J , 30 years of age Multipara Four previous 
labours, all rapid Total dosage N 3, C 30 Given at 
start of labour Delivered m two and a half hours No 
ether Complete amnesia 
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(7) Mrs V , 23 years of age Pnmipara First dose on 
complaint of pain Total dosage N 6, C go Duration of 
nar^sis, 10 hours A few whiffs of ether at crowning 
Mother and baby very satisfactory Amnesia good 
Remembered isolated incidents as in a nightmare No pain 

(8) Mrs B . 26 years of age Pnmipara Total dosage 
N 6, C 90 First dose on complaining Durahon narcosis 
nine hours No ether Mother and baby satisfactoiy 
Amnesia complete 

(9) Mrs P , 31 years of age Pnmipara Verj' ner- 
vous, but courageous Total dosage N 4^, C 60 Dura- 
tion, eight hours Amnesia only moderate The patient 
reported that she felt as if in a nightmare Felt a little pain 
but suffering not great Dosage obviously insufficient 

(10) Mrs B , 33 years of age Mulhpara Four pre- 
vious labours Total dosage N 6, C 90 A little ether at 
end Duration, 10 hours Amnesia good Pahent re- 
ported her labour as the most comfortable she had ever 
had Remembered occasional incidents m a dreamy way 
No actual suffenng Dosage not quite sufficient othenvisc 
amnesia would have been complete 

Advantages of the Method 

Mother (i) Labour is not prolonged and there is no 
evidence to show that complications arc increased (2} 
There are no unpleasant after-effects and no subsequent 
“hangovers” The patients feel quite comfortable after 
w’akmg from their post-partum sleep (3) Amnesia is aimed 
at, and not penods of semi-ansesthesia alternating with 
penods of consciousness 

Foetus (i) No dangers of respiratory failure at or after 
delivery (2) Absence of prolongation of labour materially 
decreases the danger of damage to the baby 

Obstetrician (i) Simplicity is an outstanding charac- 
teristic of the method (2) The drugs arc earned in a 
couple of small bottles and thus there is no cumbersome 
apparatus to be transported {3) The cost is but a shiihn/^ 
or so Compare this with hours of gas or o\ygcn, and f/ie 
upkeep of the necessaiiy' apparatus to administer it (4) The 
obstetncian can count on a really co-operativt patient 
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These are lew Tlierc fronncntly ton'c d-. 
restlessness, but it is not c\cc.^m\c a tut t‘- ah''-'V 
controlled, the pabent usual!} displatmc a fttatt.tmi 
of doahty. 
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CONTRA-IN'PICATIONS 

Kidneys Elimination of the tnd-product'; of tlx ntt; >• 
holism of nembutal being via the kidney ^ ran ‘•amdts O'- 
taken if these organs arc not up to normal functinn 

Ltver Damage to or disease of the h\ir i'- a v,«l!* 
known and understood contra-mdication to llu h'tb.tu; d? 
group of drugs, as it is in the h\cr that thu .Uf di’oMiaUd 
Nembutal is no exception to this nilc 

Toxcemtas of pregnancy As tlicst complu ation*- nu oh < 
damage to the above-mentioned organs, tlu\ clnraUl al o 
be regarded as contra-mdications 

Lxmg% Bronchitic and “chesty" patients arc apt in 
have tiieir condition aggravated by the ndmimst ration of 
nembutal ovnng to a certain amount of dcprc-sion of llu 
respiratory system Patients having any degree of respira- 
tory obstruction are also not good cases for the luc of 
nembutal 

Heart disease Advanced cases arc naturally very difh- 
cult to handle whatever methods are adopted, and require 
very careful observation and treatment WTiiIsl the direct 
effects of nembutal on the heart are negligible the as'^oci- 
ated respiratory depression may further embarrass an 
already over-taxed organ 

In cases of cardiac disease where compensation is good 
there is no contra-indicabon, rather the reverse Because 
if the pabent has to bear great suffering, it can only increase 
the amount of shock and exhausbon which her system will 
be called upon to bear 


CoMPilRISON WITH OTHER MeTHOBS 

Mmoa every drug having a claim to amnesic, analgesic 
or anieslhehc properties has been used to reliev; sutag 
in labour at one hme or another To attempt to catalog? 
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all these would be tedious and without profit Mention, 
therefore, will only be made of some of the more outstand- 
ing and successful ones 

r/ie classical twilight sleep is one of the best-known 
methods dating back to the beginning of this century' Al- 
though very pleasant and effective from the point of view 
of the mother, its conduct requires a good deal of skill and 
expenence and the powerful drugs used, morphia and hyo- 
scme, have their owm peculiar dangers to the foetus, which 
have been emphasised here and are well known to all The 
method is one which defimtely slow’s labour * 

Chloroform Has the distinction of bemg time-honoured 
It is also a highly toxic drug and a powerful protoplasmic 
poison, however, and in spite of the oft-made assertion 
that women in labour "tolerate" it well (for which there 
seems to be no scientific foundation) it has been responsible 
for a good many tragedies, often not recognised as being 
referable to the drug Post-partum hver poisoning is an 
example which has been desenbed ‘ 

Gas and oxygen As an anaesthetic in labour, although 
almost ideal from its own point of view', i e , that of com- 
plete unconsciousness of the labour w-ith absence of dcle- 
tenous effects, does not allow of a co-operative patient, 
and IS, in addition, a very expensive method given over 
long penods requinng the whole-time presence of an 
anjesthebst 

Gas and air analgesia is sbll on tnal, and whilst possess- 
ing undoubted advantages does not seem to give a suffi- 
cient degree of analgesia to a fair proportion of the patients 
Averitn has been used to a certain extent but the con- 
tractions are apt to be adversely affected and tlius the 
labour tends to be prolonged ‘ Also rectal injection is not 
a manoeuvre undertaken with ease and success during 
labour, at least in its later stages Ohgopncca in the foetus 
is also apt to occur ' 

Intravenous harbthiraies The "light barbiturates 
used in surgical anaesthesia produce too short an effect and 
result of course m complete consciousness, while ttu 
"heavy” members of the group are not altogether sa t 
drugs for intravenous administration 
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Conclusions 

In nembutal used m conjunction with chloral Indralt 
we have a method of relieving suffering in childbirth whi'h 
goes a long way towards meeting the aboNc di'-advanlag^ . 

(^r) It IS not toxic, safe for the mothci, and < 1 <h^ lU'l 
affect the foetus 

(2) Labour is not prologcd, and the conijihcatioii'' arc 
not apparently mereased 

(3) It IS cheap and easily transportable 

(4) It IS simple to administer 

(5) Amnesia plus a high degree of co-operalion r< ‘•lilt 

(6) It IS effeefave over relalucly long periods 

(7) After-effects are conspicuous by thcir abccncc. 

(8) ^Vhllst no case has given the least cause for alann 
referable to the acbon of the drugs, it is definitely dan- 
gerous to add morphia or hyoseme 

{9) The doses employed up to the present has c been on 
the caubous side and it is felt that wiUi furtlicr expencncc 
shghtiy larger doses or shorter mtcrv’als would iniproec the 
results On the other hand, the use of big doses such as 
nembutal 6 grams, initially followed by 3 grains in three 
hours, and then i’ grams every two hours which liavc 
been described would seem to be rather heroic and not 
without nsk They cannot be recommended 

(10) Lastly, the portability, simplicity, and ease of ad- 
nunistrabon give the drug a special degree of suitability 
for single-handed general pracbtioner midwifery 
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THE HICKMAN MEDAL 


This medal, as many of our readers are doubtless aware, 
IS awarded every three years by the Council of the Royal 
Society of Medicme on the recommendation of the Council 
of the Section of Anaesthetics This year’s award is the 
second to be made The recipient is Dr I W Magill of 
London, Senior Anesthetist to the Westmmster Hospital 
The only previous award was to Dr Wesley Bourne of 
^Toronto We congratulate Dr Magill on the honour which 
he receives, and are no doubt voicing the general opinion of 
anesthetists when we state our belief that no one in Great 
Bntam more fully deserves the medal than he does MagiU's 
work in perfecting the techmque of endotracheal anesthesia, 
m populanzmg this method, and in adapbng it to the de- 
mands of severe lung surgery would entile him to distinc- 
ton even apart from much other fine clmical work which lies 
to his credit 


THE DIPLOMA IN AN-SSTHETICS 

Smee our last issue the D A has been conferred on the 
following praettoners — 

W E Brown, A H Diamond, Hugh Hunter, Kathleen 
McLyon, Kathleen M Oldham and E S Rowbotham 
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THREE DISTURBING CASrS OV 
SPINAL ANAESTHESIA ADMIMSTLKI D 
ACCORDING TO THE ETHERING'ION ‘-J H SON’ 
TECHNIQUE 

By C W H V.VN DER Post, B \ , M U V v t L l; < V 

T he advantages of the EtUtnnnton 

for administering spinal an.i-slbclics an v«( *il 1 t.ru> i. t 'i 
may be summarized as follows 

(i) Ease of performing the lumbar piinrtiiu dU' to tl.* 
sitting position, 

(2) Comfort to the patient in a% oiding a fort- p *hl *' rt»p 
over neck and round the knees and in nNOidinp too thf 
tummg of the patient on the face and again on the \nt 1 , 

(3) Easy control of the level of aiucstlit'-ia th* 
diffusion-rate of the anaisthetic fluid used , 

(4) The quickness with which the patient can bt got 
ready for the operabon, an advantage in emergency work 
or otherwise when tune is pressing, 

(5) The use of a drug, which in the concentration of 
1/1500 IS decidedly less toxic than numerous of the novo- 
came denvatives, and one, too, which does not contain 
any alcohol 

Bearmg m mmd these advantages, this technique w'as 
employed in the following three cases, which have rather 
badly disturbed my confidence in the Ethenngton Wilson 
technique But before further discussing this disturbance let 
us relate the three cases 

Case One 

A. woman of 29, on whom Caesarean section was to be performed 
She was thin and very sallow in complexion and looked rather ill 
On examination, nothing could be detected to be wrong Her B P 
was 11SI70, chest and heart were perfectly normal, she had a steady 
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and regular pulse of 6o, and the urine showed no abnormalitj at all 
Fremedicahon was 1/3 omnopon and 1/150 scopolamine ijf hours 
before operation Ten cc of 1/1500 percaine were injected in the 
third lumbar space, taking 20 seconds o\er the injection, and the 
patient was sat up for e-^actlj 20 seconds, and then grains ol 
ephednne were given hjpodennicall3, as soon as she had been put in 
a Trendelenburg position The operation was started about ten 
minutes after completion of the spinal, and the patient’s breathing 
and pulse were quite good until the surgeon commenced to sew up 
about twenty minutes after the initial incision and thirtj minutes 
after completion of the spinal, when the patient exhibited decided 
signs of air hunger and the radial pulse was hard]> perceptible 
The Trendelenburg was at once increased to a steep angle, 5 c c 
coramine and 3/20 gram of lobeline were gnen hjpodermicallj and 
the continuous flow of oxygen was greatly increased and a little 
carbon dioxide given as well For about ten minutes the patient 
gave us great anxiety until she was at rest in bed, when the regular 
respiration and the improvement in the pulse gaac assurance of the 
patient’s safety 

Though this case does not sound as dramatic as it rcallj was, the 
patient very nearlj' died, but it was not as bad as the next tuo cases, 
both of these patients having died 

Case Two 

A natu'e woman of about 33 j'cars of age, B P of 130/95, good 
pulse, normal chest and urine, haring been in labour for about 15 
hours A spinal anmsthetic was administered exactlj similar to tint 
in the first case and this was completed at 5 25 p m The operation 
of Caesarean section was started at 5 30PU1 , and at 3 57 p m , when 
the surgeon started to sew tip, the nncesthetisl asked Icare to be 
excused on account of another pressing case During the operation 
the patient had given no cause for alarm wliatsocvcr, and InMiig 
assured both himself and the surgeon that the patient's condition was 
good, tlie an'ESthetast departed The operation uas completed success 
fully at 6 10 p m , and at the conclusion the resident lioiisc surgeon 
felt the pulse and also assured himself that the patient’s condition 
was satisfactorj He accompanied the surgeon to liis car outside and 
received an urgent call to return to the theatre, where on his arrival 
he found the patient dead on the Trendelenburg trollc> 

It IS possible that this patient was upset b> rough Intidling during 
her removal from the operating table to the spinal trollcv b\ I t u- 
sister in charge is most cfEcient and Las assured me tint that vv’s 

not the case 
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case itiTcv * . 

This too was a intno vronnn of about <5 a car of c, •^ou! ' • 

stout, with a B P of 125/90, a full nonnal pulse of ami uo nmt mn 
as far as could be judged from her conjuncture or niucoiK mcmVivic 
of the moutli and lips The diapiosis wres uncertain, 1 ml n hjH'U' 
tom> below the umbilicus wns to be pcrfonncd leu c c of jiciciure 
were injected into the third lumbar space ami the inticut sii up f<>r 
only 15 seconds An immediate Ircndcknhiirg po'iltou w a-- a-Mimtal 
and grains of ephednne injected and a free flow of oaiNpcn j ucn 
all the time, as in both of the prcaious eases Tlic spinal w,a> com 
pleted by 2 20 p m and the operation started at 2 jO p m The pul c 
was good, but at about 2 35 p m the patient’s nire nasi were funcliou 
mg to excess and respiration was irregular and sighing in cha'iftcr 
A little carbon dioxide and a steeper Trcmlclcnbiirg produced a po>l 
response on the part of the patient and the carbon dioxide was do 
continued at 2 38 p m Breathmg was fairlj good for a few niunitc’' 
and the pnlse quite satisfactorj’ The surgeon found an ectopic and 
began to close the abdomen at 2 40 p m , and soon after the patient's 
breathing ceased and the pulse was hardlj perceptible Carbon dioxide 
now produced no response, and a senes of dramatic restorative 
measures were executed Five cc coraiuine into the ann without 
response, see coramine into a vein and massaged to the heart 
without response, see coramine straight into the lieart through the 
third nght interspace without response, adrenaline straight into the 
heart without response, cardiac massage and another 5 c c into the 
left ventricle and some more adrenaline straight into the heart all had 
no response, and the case was abandoned at 3 p ni , artificial rcspira 
tion having been performed continuously since 2 45 p m 


Autopsy 

In both these last two cases the post-mortems revealed nothing 
abnormal whatsoever, apart from the usual asphyxial sjmptoms 


Verdict 

The second case presumably died irom respiratory failure, and the 
third probably from both respiratory and cardiac failure’, as the 
heart was felt to be extremely flabby on performing cardiac massage 


Now Dr Jarman says m his article on ' ‘ The Combination 
M Intravenous and Spinal Anaesthesia, using Pentothal and 
P™ "that ■' tea .s probably a consteSe “^01 
safety even after 8 o seconds ” of sitting the patent up and 
Preissecker of Vienna writes in his " Lvmibalanasthes “m 
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der Geburtshilfe und Gynakologie ” that the patients (lo 
cases) were allowed to sit up for one to bvo minutes and 
only then were put down again, all these ten cases «ere fullj' 
anaesthetized and only m one case did harsh vomiting make 
its appearance ’ ’ One would conclude that it is quite safe to 
sit them up for any length of time, for Preissecker thmks that 
the anmsthehc fluid is so rapidly absorbed by the roots that 
when it reaches the fifth dorsal level there is no more fluid 
left to be absorbed If this is true it would appear that there 
was some definite contra-mdication to a spinal anaesthetic in 
the above cases, more especially m Nos 2 and 3, but there 
was no such obvious contra-mdicahon 
In all three cases anaesthesia was perfect at least as far as 
the umbilicus, and since these unfortunate occurrences as 
little as 8 and even 7 c c of 1/1500 percaine have been used, 
sittmg the patients up for only 15 seconds, and in each case 
anaesthesia has been adequate for a Caesarean section 
It would appear to me that the diffusion rate of any anaes- 
thetic solution m the spinal column is not as constant as 
Ethenngton Wilson assumes He has worked out his theory 
on the basis of the assumption that the specific gravity of the 
cerebrospmal fluid is 1 008 Now the specific gravity has 
been stated to vary as much as from i 003 to i 020, and in 
addibon the pressure to vaiy from 50 to 150 m m of wafer 
Is it not conceivable that the diffusion rate of i / 1500 per- 


came of a constant specific gravity of i 003 may vary consi 
derably according to the actual specific gravity of the C S F , 
the pressure of the C S F , the amount of percaine injected, 
and even the rate of mjection ^ 

At the tune the above spinal mjechons were administered 
it did not occur to me to ask the patient whether she was 
menstruating or whether she had just passed through her 
menses, but it would be interesting to hear from one of youl 
readers whether the menstrual flow, or any hasmo^hagc for 
that matter, affects the specific gravity of the C S F If it 
does and it also lowers the pressure of the C S F , as it inust 
do by the general lowenng of the physical activity and tone 
of the patient, it seems fairly certain that ^e rate of diffujon 
i/isoo percame solution will be matenally altered tliercb> 
And from ths point of view it would be interesting too to 
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hear whether the effects of spina! anesthetics arc more con- 
stant and more easily controlled in male tlnn in {rni,''!* 
patients 

I shall be extremely gratified if any of > our c' pi ri 
could give me defimte mformation about tlu‘-^ dniirultn , 
and especially if they could refer me to an> te^ t-book ot 
treatise with exact mformation on these points. Both Ca*i' 
No I and Case No 2 \scrc patients on iihom an ordnnrx* 
general ansesthehc such as chloroform, ether, or a c -ami < 
mixture, an mtravenous anaesthetic or gas and ox\ gtii w mild 
have permitted the surgeon to complete Ins work Mitb 
reasonable ease and with almost absolute safely to the lift 
of the patient there can hardly be any doubt about tliat, 
and m retrospeebon it seems an unneces'iarily cnicl and in 
human act to have submitted them to the greater danger of 
a spinal ansesthetic, were it not that tlie anrcsllicbst believed 
that a spinal, especially a low spinal, m these ca^es was just 
as safe Though there was no difficulty cxpcnenccd m per- 
forming the lumbar puncture, and tliough exceptional care 
was taken to make the anesthetic as safe as was possible, U 
would appear that the judgment of tlie anesthetist w'as at 
fault or else that the safety factor of spinal anesthesia or of 
percame as a spinal anaesthetic is smaller than is generally 
believed It would be mterestmg and most helpful to me to 
receive a candid cnticism of ray work m these cases and/or 
to be put wise to any nusconcepfaons under which I may 
have laboured 
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CARBONIZED ETHER FOR ANESTHESIA 

By Dr K E Madan, MD,D 0 MS,FICA 

Lecturer in Ancesthesia. K E Medical College, Lahore 

T^URING^the course of a prolonged operation under 
-L/ open ’ ether anesthesia, it is sometimes found that 
there occur irregularities in breathing, e g shallow breath- 
ing, and temporary periods of apnoea, as a result of alkal 
sosis These penods of apnoea may last even for a couple 
of minutes in cases where oxygen has been allowed to bubble 
through ether, in such cases on administration of COj the 
breathmg is resumed, showing that acapnia is the cause of 
apnoea Sometimes when much ox}'gen is continually 
allowed to bubble through ether for about an hour or more, 
these penods of apnoea recur, particularly when morphia 
has been injected for premedication, m doses higher than 
gr i/6, le gr 1/4 The administration of CO3 to be effec 
five when there is complete apnoea, should be accompanied 
by compression of the chest and rhythmic traction on the 
tongue dunng mspiration, 1 e some sort of artificial respira- 
tion The onset of apnoea is preceded by slow and shallow 
breathing, and that is the proper time when CO; should be 
admmistered to stimulate the respiratoiy centre To get nd 
of these drawbacks of open ether, which are met uitJi in 
some cases, such as irregulanties in breathing and apnoea, I 
have, for some tme, been previously carbonizing the ether 
before it is used by the open method This vas done by 
allowing a good rapid stream of CO- gas to enter for not more 
than bvo mmutes a one-pound bottle, filled three-fourths 
with pure anesthetic ether A long metal tube through the 
cork of the bottle and bent outwards may be used, and the 
rubber tubing from CO- cylinder can be connected to it 
The bottle is then at once corked and shaken Specimens of 
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ether so treated were evaniincd by the Go\ cniment Clit init 
Analyser and reported to be quite safe for nna'-tiutie pur- 

^ I made use of tins carbonwed ether by tlu open nu tlirKj 
in a large number of abdominal and other op- ration'- and 
was struck by tire fact that c\cn m lengthy opc lotion- the 
breathing in all cases was deep, regular, and uniform and 
that there was less secretion in the mouth and the incidttwc 
of post-anasthetic nausea and \omiting was definitUy re- 
duced Neither post-operative bronchitis nor pm uinnnia w as 
seen m any of these cases Tlic pupils remained contneP d, 
the pulse w'as of good volume and tension and gem rallv not 
over 100, and the respirations under 30 , the colour and capil- 
lary circulabon remained good 1 found that the of cir- 
bonized ether is useful in operations w here shock is pr( sc nt or 
anticipated, because the mcrcascd and regular depth of res 
piration helps the circulation, and so as the tone of the \a'-o 
motor centre is maintained, the blood-prcssurc is kept up, 

In gall-bladder cases where a bridge is put under the back, 
and in kidney and other cases where the patient is kept 
turned on one side, sometimes the breathing is embarrassed, 
and m other cases where there is already some dyspnoea, 
the use of carbonized ether avoids laryngeal spasm and is 
safe and satisfactory A gentle stream of oxygen was often 
allowed under the mask and found advantageous The 
amount of carbonized ether required to maintain deep 
ansesthesia with good relaxabon was found to be definitely 
less than with ordmary ether as used by the open method. 
The use of the author’s double mask is specially advan- 
tageous and economical as it reduces the loss of ether by 
evaporation, and so less ether is required, and consequently 
there is less shock, and toxic effects of ether are lessened 
In kidney operations, e g nephrectomy, this is a safe 
procedure, for if there is any hypofunction of the other 
kidney , as little ether as possible should be used to avoid the 
cessation of kidney secretion, and carbonized ether is a 
stable and less toxic ansesthetic In places where open ether 
is generally used, and in operating theatres in which cvhn- 
deK are not allowed to remain handy near the anaisthrtist 
either tor want of space or lessening the congestion of the 
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equipment there, this procedure of carbonizing the ether 
beforehand will be found useful and satisfactoiy, and wall 
relieve the ansesthebst of the worries due to irregular breath- 
ing or penods of apnoea Carbonized ether is also useful b}' 
the endotracheal route 

I have tested this method for the last six months, in almost 
all sorts of cases, e g m jaundiced patients, those in toxic 
states, and in state of surgical shock, and have not come 
across any harmful effects, nor were any twitchings or con- 
vulsions ever seen with this carbonized ether even in very 
hot weather, though %vith ordmary ether I have several times 
seen the typical late ether convulsions in prolonged cases 
In a number of cases, I filled this carbonized ether in the 
ether container of Shipway’s apparatus and allowed oxygen 
to bubble through it as required, and no harmful results ivere 
noticed, and even ether so treated was reported by the 
chemical analyser to be fit for anaesthetic purposes 
In view of the above-mentioned advantages I advocate 
the use of carbonized ether for open method, particularly in 
cases where breathing is irregular, and this suggestion may 
be taken up by the ether manufacturers, who can treat the 
ether as stated above before putting it on the market How- 
ever, it must be emphasized that the ether should be mixed 
with only the minimum amount of CO3 which is just suffi- 
cient to maintain the depth of breathing If the rate of 
breathmg is increased, the use of carbonized ether should be 
stopped for the time being, as there may be undue accumu- 
labon of CO2 in the system 
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”Post~amsilcl(c p (hhoiutr i,' ((■>• ^ j 

OsBORKE m Bnf MtiJ Joun, . 5*'*- 

P 279 

The autlior declares "post-an tslh' tic * tn l» ,* ;i). ‘ ■'.i.''*' 
and that general anaesthesia b\ i'^ f '1 
portance m the aetiology of po 4 op lusu* 
tons The U^ncal post-anx'lhtlic pn< uinoni 1 1 tlK t* '*U r*? 
many mmutc pulmonary* emboli from tb< opt ttu* . M 
and so is slightly more common after local th iii .'ft' r * al 
anaesthesia Its most important Giu-^c? are trauiin, m''’b 5 litv 
of the affected part and sepsis It is furtlmr |>ointc d tns* lb 4 
aspiration of foreign matter, blood and mimijs for 
ample, m the trachea and lungs is more tasdv efn'ftv.d than 
IS commonly supposed, and occurs \Mth di-vT-troU" n Mill 
even in the absence of any ancesthctic. The author fUt - in- 
teresting cases lUustrabng his views, including one in which .1 
portion of tooth inhaled while the patient was about lur 
ordmary avocations caused fatal pulmonary o'dcma. He 
beheves that embolism and aspiration arc both important 
causes of post-operative lung lesions though neither alone 
can explain all cases 


In the same issue, on p 283, 15 an interesbng account of a 
tumour of the vocal cord following on endotracheal anaes- 
thesia The tube had been passed nasally "after repeated 
attempts” 


Effect of anoxia on the action of nitrous oxide in the 
human subject " J H Bennett and M H Slevers m 
Journ Pharm and Exper Therap , December 1937, 
P 329 

The authors pomt out that anoxia is a necessary accompani- 
ment of deep anmsthesia from nitrous oxide in any subject 
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who has not received previous medication by a sedative or 
hypnotic drug They earned out a number of experunents 
to find out at what level anoxia contnbutes to the depressant 
action of N-O and uhether anoxia deviates the sensoiy 
threshold The chief practical outcome of their investigation 
is the conclusion arrived at that there is probably a causal 
relahon between anoxia and post-anaesthehc sickness, and 
this IS quite m accordance with chnical results of nitrous 
oxide admimstrahon, although clinicians hav'e generally 
attnbuted the sickness to excess of CO, rather than to lack 
of oxygen 


''Gas-oxyge}i and cerebral congestion " H J Brennan in 
Lancet, Februaiy 5th, 1938, p 315 

The question is discussed chiefly in connexion with opera- 
tions on the brain Three causes are assigned for congesbon 
dunng anaesthesia by gas-oxygen, viz 

(1) An insufficient proportion of oxygen in the mixture 

(2) Respiratory obstruction 

(3) Faulty position of the patient 

The author recommends giving omnopon-scopolaminc an 
hour before avertin of which three-quarters of the full esti- 
mated dose IS injected during about a quarter of an hour 
No atropine is given Usually it is possible to give 20 per 
cent oxygen with the nitrous oxide after this premedication 
The mtroduchon of a wide-bore tracheal tube is the first and 
essential step to completely smooth and unobstructed res- 
piration The author does not find that spraying the 
pharynx with cocaine prev'ents reflex coughing, because this 
is due to the distal end of the tube rubbing up and down on 
the wall of the trachea Efficient local anesthesia of the 
part of the trachea thus affected is what is needed After 
much tnal an effective lubricant was found 

paraff dur gr 15 

cera alb 5 ^ 3 ° 

paraff moll alb i oz 

percaine base 10 per cent 
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\\hich mubt be wirmtd ''' "I'lA r 
desensitizing poise r 1 t 
local anacstlicsia for intrefj 
the author, more theont. Ill ;;i ; , r r; 

amounts of narcotic that 1, \< 1 , ' 

ansesthebc IS cmploi «1 \U>j» ' * 

gas-ox} gen is so rare as to tv t r • v 
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"Eoipan m !Lc ircaUn'r/, fi 
i«nccf, rcbruar\ ir,th. jo'‘‘ p 
The w-nter finds that lo c c o.j. 
smgle-handed treatment cf ‘t t- ,, 
be injected intraicnoudi thtc .j 
patient haiing been rohld o.er . . 
given The patient gercraili «>. * r 
for about three hours WIkii h- ; ‘n t 
state 40 grams of chloreton^- oi' --.‘v, \ . 

oU are given per rectum It hrs not r- : ^ i t > 
to continue giimg enpan for more th- t-.V - , , 

procedures u. a large nr^ To} h > u t 

IS the extent to which of os a .■ tho j ^ d i- ' 

a technique closely folIoLZ hJt'^ ’? ? 

supplemented when nfccsS^o 1 '"P’ ' 

atisfactory relaxation as lonet^l^' . f'.' « 

ot injection Usually tiio W l*n«' 

requirmg no supplement Thr I an pros id . ,] 

per cent of cholecvstertnm^ author finds that in o\tr hr 
tions and gastric riSoS 
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before the endothecal injection to the point of light sleep It 
IS interesting to note that for pelvic operations on ward 
patents open ether is mostly used, chiefly because these 
patients are most suitable for teaching puiposes, because of 
the comparative freedom from post-operative respiratoiy 
and other complications For brain surgery endotracheal 
ether through a large catheter and from a motor-dnven 
vaporizer has become the choice For inducing anaesthetic 
without excitement chloroform is mtroduced when neces- 
sary Thyroid surgery is conducted mostly under nitrous 
oxide, preliminary sedatives to ensure quiet being given 
Spinal analgesia with novocaine is used for lobectomy of 
middle and lower lobes The good results that Shields and 
colleagues have achieved in this matter are well known and 
have been mutated to some extent in this country 


In association with the above readers are referred to a note 
on "Anesthesia for upper abdominal surgery” [Lancet, 
February 12, 1938, p 386) in which there is some account 
of the paper (H K Ashworth) and discussion on this sub- 
ject at the Royal Society of Medicine 


"Physiological phenomena 1 elated to ana:silicsia ” C F 
Scnuim m Ancesthes and Analgese , Januaiy-Fcbruarj' 
193S, p 29 


The author deals chiefly with physiological and chemical 
actions ivhich affect the respiratory centre An interesting 
part of his paper concerns the carotid sinus or carotid 
body, small objects to which only comparatively recently 
have been assigned important influence on respiration 
It IS now known that reflexes are aroused in specialized re- 
ceptors in the carotids by changes in the chemical composi- 
tion of the blood and that breathing can be strongly 
stimulated in this way These reflexes constitute an im- 
portant part of the body's defence against anoxiemia and 
high carbon dioxide tensions These chemically aroused 
reflexes are disbnct from those elicited m the carotid smus 
by changes in artenal pressure, the latter ha\nng important 





bearing on control oi Ok he ‘ tt r.tV ctn',-’ i 

little on respiration Tlic ciTot.d U(^i Vi 
hand, ithich arc rcspOiK.M to tl.f.?. c i ' '•k’ * 

in the carotid bodies not in the Ml. '<■ \ 

effect on circulation thonch .a p'^riiil m t *. 

The carobd bod\ appear^; to Iv- rn oimu ' ^ ‘ ^ 

transformation ol clicmical drnn .n tl ■■ 
afferent nenc inipiihc-- Kmch ’’k .di ‘ I-’'- * ^ 

respiratory centre, it is the fir^^t oi tlv •.» i‘ '■i* t,- « * 

"chromaffin tissue", which etc *•''>'*.* ri.4 tliK ' !.> 0,^ 

body m relation to m-^jor arkni', lo: wn.'li ,■ tM,,*'' 
tunebon has been made out 


"Minor points VI local ” V P Wt-tj 45‘ ‘ 

in CflHfld itfed ,(lssoc Joun: ,M-’tch itr.h. p. 

The author beheces in effcctne do'U.j', iHtonh'ud vuh 
pain-rehe\ang drugs, such as moqihia and nut vith l't{\ 
amounts of those designed to allay apprtlv iK’nii. Insb'tn 
rates for example, since tlitsc may lead to delmiiin .-nd 
uncontrollability Small doses of barbiturate Ik* .ipproec 
of because they protect against the convul^-ive effrrt o! 
intravenous infection of local anesthetics U the ruetabolu 
rate of the patent is high responsivcnc«;s to painful stininb 
wall be exaggerated In these circumstances the doses of all 
drugs used should be increased, whereas they should be 
reduced m infancy, old age, anemia, myccdemia, or 
weakness from any cause 

He believes that most cases of toxicity from local anes- 
thesia are in reality not from the anesthetic drug but from 
excessive amounts of epinephnn used for vaso-constne- 
hon If very small amounts of the latter arc used and the 
in3ection made slowly no trouble occurs The technique of 
m]ection is described in detail The use of metycainc 
mstead of novocain appears to make failure less frequent 
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CORRESPONDENCE 
To the Editor of the Btitish Journal of Ancesthesta 
Stoppage of Breathing due to Laryngeal Spasm 

Dear Sir,— In a recent number you suggested that anes- 
thetists might discuss anaesthetic deaths m the journal 
Dunng the past year I have had four cases which have nol 
been very successful 

(1) A man aged 75, operabon, prostatectomy An 
attempt was made by the surgeon to administer a spinal 
anaesthebc, but the pabent had very marked arthnbs of his 
spine and the spinal anasthebc was not successful, so I vas 
asked to administer an inhalation anaesthebc I gave the 
pabent gas-oxygen-ether from a Boyle's apparatus and no 
trouble was expenenced dunng the induction When the 
surgeon passed his finger into the bladder to remove the 
prostate, however, the pabent developed severe lar^mgeal 
spasm and stopped breathing Artificial respiration was 
tned, but without avail, and the patient's condition became 
extremely grave An endobacheai tube was then introduced 
and oxygen administered through this The pabent 's con- 
dibon failed to improve and cardiac massage was started 
The pabent gradually recovered, but died twenty-four hours 
later without recovenng consciousness 

(2) A man aged 86, with acute retenbon of the unne 
He was a very ill man on admission, and gas and oxygen 
was administered with a view to suprapubic puncture Im- 
mediately this was done the patient stopped breathing, due 
to laryngeal spasm Artificial respiration again failed, and 
then an endotracheal tube was passed uith some difficulty 
and oxygen administered The pabent gradually rcco\ cred , 
but died the next day He was found to hai e a large carci- 
noma of the bladder 
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(3) A man aged 7s, adn.^Ucxs ^ ^ ^ 
unne Gas and P\\Mn ru. , ‘ 

drainage The palicnt <loiv ‘5 J'H • 
ms opened, and on\> rcrovctd .^l.■ t - ■ ' 

endotracheal tube and llm •'di.n. e’.! b' , « » 
patient made good rcco\< a ^ ^ 

(4) A man aged 7=;, xw • * 
heal hernia Gas and o\\ j t n , 
about five minutes the paliciil ‘-iop,’- 
in spasm Anendotrarbeal Uil^ v 5 

admimstered, but the patient wa* <i. . * 
duced to breathe again Tlic op' i t «m ‘a 
the patient recov cred ^ ^ 

Now there was a marled rc'inibln.f' Ut ' '■•n ' >'■ 

pabents All were cldtrlv nitn,allwn< tl tb' 1 *> 
red-faced type, all had btiMiv <\<bio ar** 1 *, '■ '* 
taches, all had hard, rigid cheats whub sn ■<!' - r ' * ^ t 
spiration almost impo'tabk Ml foiir p t'n*. * < j 't 

breathing for apparently the same calf’ "“1 tiv .!(’• 1 j » 
and they stopped breathing to a degnt v luth f v « t ‘ ' « 1 
very serious alarm 

As a general practitioner ana.sthcti‘'l I ’'liniild ty Ui*’.5\b p, 
obhged if some anaesthetist of wide L\p{ nt nri v mild t< H lit' 
how to overcome these difricultit*s, or how to ,‘\0'd il" in in 
future 

Yours failbhillv, 

GP 


To the Editor of the British Journal of Aiunsihcsia 
Mniformitv in Apparatus 

Pear Sir, Our attention has been drawn to your 
correspondent’s letter on the subject of “Uniformity m 
pparatus , and we should like to bnng to your notice the 
tact that we have, for some months, been m the habit of 
usmg the fohowmg coloured rubber tubings for connexions 
to gas cylinder valves 
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Black Nitrous oxide 

Green Carbon dioxide 

White Oxygen 

Ked Cyclopropane 

This procedure has been effected, as your correspondent 
suggests, by analogy We have heard of hospitals using red 
tubing for oxygen, claiming that they were justified in doing 
so because oxygen was a dangerous gas The danger of 
oxygen has never ansen from the gas itself, but from it being 
a supporter of combustion where a fire has onginated 

Years ago, and even to-day, black and red rubber bags 
are used for gas and oxygen respectively, so that we are not 
stnctly carr3ang the argument to its logical conclusion, we 
should, we suppose, use \vhite bags for oxygen, and black 
for NiO 

We are in entire agreement with your correspondent that 
some authontative body should make a ruhng on this sub- 
ject, but would like to point out that, as we have been 
responsible for supplying go% of the surgical anaisthetic 
apparatus m this countty, and mstructing the Amencan 
naakers to follow our colour scheme for their apparatus sent 
here, this has been done wth the approval of the greaj/ 
majonty of our anfesthehsts The wnter. therefore, thinks 
that It will only be a question of those disagreeing with tb c 
present procedure to justify their disapproval 
Yours faithfully, 

p p A Charles King, Ltd 
A Charles King 




